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ABSTRACT
This study provides empirical evidence to supp o r t  the FASB’s 
contention that current cost data as specified by S F A S  No. 33 may 
better aid financial statements users to assess future cash flows 
than historical cost financial information. Models derived from the 
theoretical and empirical literature were used to forecast 1981 
operating cash flow. One set of models employed, as explanatory 
variables, historical cost data while another comparative set 
employed current cost data.
A sample of 361 firms, representing 33 industries, was drawn 
from the FASB Statement 33 Data Bank. The firms were stratified by 
industry classification, then randomly assigned to sample subgroup 
(A) or (B). Sample group (A) was used to develop cross-sectional 
model parameters for the predictor models. Sample group (B) was 
employed to forecast 1981 operating cash flows.
Vectors composed of the models' mean relative forecast errors 
were constructed. One set of vectors was used to simultaneously test 
the current cost models' predictive ability against that of the 
historical cost models. Another set of vectors was employed to test 
whether there was a significant difference in the predictive ability 
of current cost models whose explanatory variables include a measure 
of total replacement cost income (current cost income fro m  continuing 
operations plus holding gain or loss) and current cost models 
whose explanatory variables include only the income f r o m  continuing
vi
operations component of total replacement cost income. The test
2statistic employed in tests of these hypotheses was Hotelling’s T .
Predictor models which employ total replacement cost more 
closely predicted subsequent cash flows than models employing only 
current cost income from continuing operations as a predictor 
variable. Only those current cost cash flow predictor models which 
employ total replacement cost income as a predictor variable, were 
more accurate than historical cost models. The current cost model 
whose forecasting ability was the most accurate, as compared to its 
historical cost counterpart, was a more accurate predictor of 1981 
operating cash flow than a comparable forecast model whose predictor 




Statement of the Problem
In April of 1971, the president of the American Institute of
Certified Public Accountants (AICPA) appointed a study group to refine
the objectives of financial statements as set forth by Accounting
Principles Board Statement No. 4 , "Basic Concepts and Accounting
Principles Underlying Financial Statements of Business Enterprises."'*'
2In their effort to refine those objectives, the Study Group was
charged to consider the following:
1) Who needs financial statements?
2) What information do they need?
3) How much of the needed information can be provided by 
accounting?
4) What framev^prk is required to provide the needed
information?
Accounting Principles Board, Statement No. 4 , "Basic Con­
cepts and Accounting Principles Underlying Financial Statements of 
Business Enterprises" (New York: AICPA, October 1970).
2 The Study Group hereafter refers to the collective members 
of the Study Group on the Objectives of Financial Statements.
3
"Charter of the Accounting Objectives Study Group," in 




Addressing the second question, the Study Group concluded:
. the information needs of creditors and investors are 
essentially the same. Both groups are concerned with the 
enterprise's ability to generate cash flows to them and their 
own ability to predict, compare, and evaluate the amount^ 
timing, and related uncertainty of these future cash flows.
The Study Group recognized that an objective of financial statements
should be: To provide information which will aid investors and
creditors in predicting, comparing, an evaluating the amount, timing,
and uncertainty of future cash flows from the reporting enterprise to
5
themselves. This objective of financial reporting was reaffirmed by 
the Financial Accounting Standards Board (FASB) in 1978.
As part of a conceptual framework project, the FASB designated 
as an objective of financial reporting, the providing of information 
which would aid financial statement users to assess future cash flows. 
This objective was stated in Statement of Financial Accounting Con­
cepts No. 1 ; "Objectives of Financial Reporting by Business Enter­
prises" a s :
Financial reporting should provide information to 
help present and potential investors and creditors and 
other users in assessing the amounts, timing, and uncer­
tainty of prospective cash receipts from dividends or 
interest and the proceeds from the sale, redemption, or 
maturity of securities or loans. The prospects for those 
cash receipts are affected by an enterprise's ability to 
generate enough cash to meet its obligations when due and 
its other cash operating needs, to reinvest in operations, 
and to pay cash dividends and may also be affected by 
perceptions of investors and creditors generally about
Study Group on the Objectives of Financial Statements, 
Objectives of Financial Statements (New York: AICPA, October 1973),
p. 20. “
5 Ibid. , p. 20.
that ability, which affect market prices of the enter­
prise's securities. Thus, financial reporting should 
provide information to help investors, creditors, and 
others assess the amounts, timing and uncertainty of pros^ 
pective net cash inflows to the related enterprise.
The Board^ further reasoned, since the ability to generate 
favorable cash flows affects the enterprise's payment of dividends, 
interest, and ultimately the market price of a firm's securities, 
expected cash flows to investors and creditors are inherently related
g
to the expected net cash flows to the enterprise. Therefore, the 
FASB emphasized the importance of financial reporting’s ability to 
provide information with which to assess future net cash flows to the 
firm.
With the release of Statement of Financial Accounting 
Standards No. 33, "Financial Reporting and Changing Prices" (SFAS 
No. 33) in 1979, the FASB again emphasized as a reporting objective 
the providing of information which would aid financial statement users 
to assess future cash flows. The primary objective of SFAS No. 33 was 
to require supplemental disclosure of financial information which 
would enable financial statement users to better understand the 
effects of changing prices on the reporting business enterprise. Such
Financial Accounting Standards Board, Statement of Financial 
Accounting Concepts No. 1, "Objectives of Financial Reporting by 
Business Enterprises" (Stamford, Conn.: FASB, November 1978), par.
37 .
 ̂ The Board hereafter refers to the collective members of the
FASB.
g
Financial Accounting Standards Board, Statement of Financial 
Accounting Concepts No. 1 , par. 39.
4
information should aid users in investment, lending, and other
financial decision making processes. In fact, the requirements of
SFAS No. 33 were specifically designed to aid user's decision pro-
gcesses in the following areas:
1) assessing future cash flows,
2) assessing enterprise performance,
3) assessing the erosion of operating capability, and
4) assessing the erosion of general purchasing power.
In contrast to presenL primary financial statements measured 
in historical costs, the Board believes measurements which reflect 
current costs are more likely to be useful in the assessment of future 
cash flows in periods of price instability.^ SFAS No. 33 provides 
several arguments in support of the Board's contention that measure­
ments reflecting current prices are likely to provide useful informa­
tion in the assessment of future cash flows. These arguments are 
discussed in the following paragraphs.
Information on current cost margins (sales revenues less 
the current cost of inputs) may be useful in assessing future cash 
flows. If the selling price of a product is closely related to that 
product's current cost at the date of sale, then current cost margins
9 Financial Accounting Standards Board, Statement of Financial 
Accounting Standards No. 33, "Financial Reporting and Changing Prices" 
(Stamford, Conn.: FASB, September 1979), par. 3.
10 t  v. * a  oIbid., par. 3.
may provide more relevant information with which to assess future cash 
flows from operations.
Current cost income from continuing operations may aid assess­
ments of maintenance of operating capability, the capacity to provide 
a constant supply of goods and services. Erosion of operating 
capability may be linked to the concept of distributable income. 
Distributable income can be defined as the amount of cash that may be 
distributed without reducing the operating capability of the enter­
prise. Failure to retain sufficient financial resources to acquire 
the assets needed to maintain operating capability would indicate a 
reduction in the ability of an enterprise to generate future cash 
flows to the enterprise, and thus to the investors and creditors. 
While current cost income from continuing operations does not measure 
the maintenance of operating capability, such information provides
users with a basis from which to make assessments of distributable 
12income.
Firms acquire resources to obtain a series of net cash
inflows. These prospective cash inflows are the basic source of an 
13asset's value. Therefore, the economic value of an asset is
measured by the net present value of the cash flows to be obtained
^  Ibid., pars. 117, 123.
12 Ibid., pars. 121, 124.
*Financial Accounting Standards Board, FASB Discussion 
Memorandum, "An Analysis of Issues Related to Conceptual Framework for 
Financial Accounting and Reporting: Elements of Financial Statements
and Their Measurement" (Stamford, Conn.: FASB, December 1976) pars.
99-100.
6
through asset utilization. Financial statements do not report assets 
at net present value due to serious limitations in the measurement 
process (i.e. forecasting cash flows and the determination of the 
relevant discount rate). However, the Board believes that in competi­
tive markets, current costs would normally have a closer and more 
stable relationship to net present value than historical cost. 
Because net present value of future cash flows represents the maximum 
price at which purchase of an asset becomes worthwhile, the measure­
ment of current costs or lower recoverable amounts of assets are 
conservative estimates of net present value. Current cost holding 
gains or losses (i.e. the change in the current cost of the assets 
held during the fiscal period) may provide a useful basis for the 
assessment of future cash flows. If increases (decreases) in the 
current cost of an enterprise's assets represent an increase 
(decrease) in the net present value of the firm's assets, such changes 
in the current cost of assets held during a fiscal period should 
provide a basis for assessing potential changes in cash flows and 
returns on investment.^
The results of holding activities and continuing operations 
may be affected differently by economic forces. The FASB stipulates 
that these measures not be aggregated in the calculation of current
cost income. Both measures may be useful, in different ways, in the
15assessment of future cash flows.
Financial Accounting Standards Board, Statement of 
Financial Accounting Standards No. 33, pars. 118, 120, 122.
^  Ibid., par. 118.
Objectives of the Study
The provision of financial information which will aid 
financial statement users to make assessments of future cash flows to 
the enterprise is currently recognized as a financial accounting 
reporting objective. This study is an attempt to provide empirical 
evidence to support the FASB’s contention that current cost data as 
specified by SFAS No. 33 may better aid users of financial statements
to assess future cash flows than historical cost financial informa­
tion. Therefore, the primary objective of this study is a comparison 
of the predictive ability of two accounting measurement bases, 
historical cost and current cost.
In assessing the predictive ability of the two measurement 
bases, the object of prediction will be cash flow from operations. 
Within this context, the specific research objectives of this study 
are:
1) To determine if SFAS No. 33 current cost data is a 
"better" predictor than historical cost data of subsequent
periods' operating cash flows.
2) To determine which set of current cost predictor models, 
employed in this study, is able to "better" predict sub­
sequent periods' operating cash flows.
Definitions
Within the context of this study, the following definitions 
will apply:
Historical Cost Data Base: All financial information as
reported in the primary financial 
statements.
Current Cost Data Base: Supplemental information on current
costs, as required by SFAS No. 33.
Operating Cash Flow: Cash provided by operations as
calculated on a cash basis State­
ment of Changes in Financial 
Position.
Summary of Current Cost Disclosure Requirements
SFAS No. 33 requires certain public enterprises to provide 
supplementary disclosure to the primary financial statements as to the 
effect of changing prices on the reporting entity. The supplementary 
disclosures include information on the effects of changes in general 
price levels, specific price levels, and the combined effects of 
general and specific price level changes. Respectively, these effects 
are disclosed in terms of the following measurement bases: (a) his­
torical cost/constant dollars, (b) current cost, and (c) current 
cost/constant dollars.
Public enterprises which prepare their primary financial
statements in accordance with generally accepted accounting prin­
ciples, denominated in U.S. dollars, must comply with SFAS No. 33 if
at the beginning of their fiscal year they have either: (a) gross
inventories, property, plant, and equipment totaling more than 125 
million dollars, or (b) total assets of more than 1 billion dollars.
9
A public enterprise is defined by SFAS No. 33 as a company whose debt 
or equity securities are traded in a public market, a domestic stock 
exchange, or a domestic over-the-counter market; or an entity which is 
required to file financial statements with the Securities and Exchange 
Commission (SEC).
In order to comply with the minimum current cost disclosure 
provisions of SFAS No. 33, a firm must report: (a) income from con­
tinuing operations measured on a current cost basis, and (b) the 
increase or decrease in the current cost amounts of inventories, 
property, plant, and equipment. The latter provision has previously 
been referred to as holding gain or loss.
Current cost income may be computed by adjusting the primary 
financial statements' income from continuing operations with regard to 
cost of goods sold, depreciation, depletion, and amortization expense. 
Cost of goods sold must be restated to current cost as of date of sale 
or date of resource commitment by contract. Depreciation, depletion, 
and amortization expense must be restated in terms of average current 
cost for the fiscal year. All other revenues, expenses, gains, or 
losses need not be restated.
The holding gain or loss is the difference between the current 
cost measurement of the assets at their entry dates for the year, and 
the current cost measurement of the assets at their exit dates for the 
year. Entry date refers to the beginning of the fiscal year, or the 
date of acquisition for those assets acquired during the fiscal year. 
Exit date refers to the fiscal year end, or earlier date of sale for 
those assets sold prior to the fiscal year end. The holding gain or
10
loss is not to be combined with, or calculated as part of, income from 
continuing operations.
Current costs may be measured by:
1) indexation: application of externally or internally 
generated specific goods indices to historical costs; 
and/or
2) direct pricing from:
(a) current invoices;
(b) vendor's price lists, other quotations, or estimates; 
or
(c) standard manufacturing costs which reflect current 
costs.
The current cost of inventory at a particular valuation date would be 
the cost of purchasing or producing the exact same inventories at that 
point in time. Measurement of current cost of property, plant, and 
equipment refers to the replacement cost of the same service poten­
tial, with regard to operating costs and physical output. Current 
cost depreciation is to be computed using the average current cost of 
property, plant, and equipment for the period. In most cases the same 
depreciation methods as were used to prepare the primary financial 
statements are considered appropriate.
When lower recoverable amounts are deemed to be materially and 
permanently lower than current costs, they should be used in place of 
current cost valuations providing the assets to be valued can be used 
independently from assets to be valued at current cost. Lower re­
coverable amounts for assets being held for impending sale are net
11
realizable values. For assets not held for impending sale, lower 
recoverable amounts are value in use. Net realizable value is the 
amount of cash, or cash equivalent, expected to be obtained from the 
sale of the asset, net of costs incurred to sell the asset. Value in 
use is defined as the net present value of the future net cash flows 
from asset utilization, discounted using an appropriate rate of 
return.
After the release of SFAS No. 33, the SEC announced the sus­
pension of replacement cost disclosures under Accounting Series 
Release No. 190^  (ASR No. 190) for firms complying with the current 
cost provisions of SFAS No. 33. The principle differences between 
ASR No. 190 and SFAS No. 33 are as follows:
1) ASR No. 190 defined replacement cost as the cost to 
acquire a new asset having equivalent operating or produc­
tive capacity, while SFAS No. 33 defines replacement cost 
(current cost) as the cost to acquire the same existing 
service potential. The essential difference is that ASR 
No. 190 required disclosure of the cost to replace the 
existing assets with new assets, while SFAS No. 33 
requires replacement in kind of the remaining service 
potential of the assets currently held.
2) While both ASR No. 190 and SFAS No. 33 require 
the restatement of inventories and cost of goods sold to
^  Securities and Exchange Commission, "Notice of Adoption of 
Amendments to Regulation S-X Requiring Disclosure of Certain Replacement 
Cost Data," Federal Register 41, No. 63, 31 March 1976, 1.356-600.
12
replacement cost, SFAS No. 33 requires the restatement as 
part of the calculation of current cost income from 
continuing operations.
3) ASR No. 190 did not require the calculation and disclosure 
of a holding gain or loss on inventories, property, plant, 
and equipment.
Overview of the Research Design and 
Statement of Hypotheses
Within the context of the previously stated research objec­
tives of this study, models derived from the theoretical literature 
and prior studies will be used to forecast 1981 operating cash flow. 
One set of models will employ historical cost data as explanatory 
variables. Another comparative set of models will utilize current
cost data to explain subsequent periods' operating cash flows.
A sample of firms will be drawn from the nonfinancial file of
1 7
the FASB Statement 33 Data Bank. This sample will be divided into
subgroups, (A) and (B). Sample group (A) will be used in the develop­
ment of cross-sectional model parameters for the predictor models. 
After parameter development, sample group (B) will be employed to
forecast 1981 operating cash flows.
Vectors composed of the models' mean relative forecast errors 
will be constructed. One set of vectors will be used to simultaneous­
ly test the current cost models' predictive ability against that of
^  The FASB Statement 33 Data Bank is distributed on behalf of 
the FASB by: Value Line Investment Survey, Arnold Bernhard & Co.,
Inc.: New York.
13
the historical cost models. Another set of vectors will be employed 
to test whether there is a significant difference in the predictive 
ability of the current cost models whose explanatory variables include 
a measure of total replacement cost income (i.e. current cost income 
from continuing operations plus holding gain or loss) and current 
cost models whose explanatory variables include only the income from 
continuing operations component of total replacement cost income. The 
test statistic employed in tests of these hypotheses will be 
Hotelling's T^.
Two primary hypotheses will be tested. The first of these
hypotheses states there is no statistical difference in the mean 
relative forecast error resulting from the use of current cost data in 
selected models and the mean relative forecast errors resulting from 
the use of historical cost data in comparative models. A rejection of
this null hypothesis would imply that the ability of SFAS No. 33
current cost data to forecast a subsequent period's operating cash 
flow is statistically different from that of historical cost data. 
Additional analysis would then provide an indication as to which data 
set allows financial statement users to more accurately forecast 
subsequent periods' operating cash flows.
A second hypothesis states there is no statistical dif­
ference in the mean relative forecast errors from current cost 
predictor models which employ as explanatory variables a measure 
of total replacement cost income and the mean relative forecast
errors resulting from current cost predictor models whose explana­
tory variables include only a measure of the income from continuing
14
operations component of total replacement cost income. A rejection of 
this null hypothesis would imply the forecasting ability of models 
employing total replacement cost income are statistically different 
from that of models employing only replacement cost income from con­
tinuing operations. Subsequent testing would then provide an 
indication as to which set of current cost models allow financial 
statement users to more accurately forecast subsequent periods' 
operating cash flows.
Scope and Limitations 
This study will attempt to determine which measurement basis, 
historical cost or SFAS No. 33 current cost, will better enable 
financial statement users to assess subsequent periods' cash flows 
from operations. Such an assessment is the first step in making 
assessments as to future net cash inflows to the enterprise, which in 
turn should aid investors, creditors, and others in assessing the 
amount, risk, and timing of their related net cash inflows.
No comparisons of the other measurement bases used to make 
SFAS No. 33 disclosures (i.e. historical cost/constant dollars and 
current cost/constant dollars) will be made. Application of the 
research methodology would render such adjustments to be monotonic 
conversions, therefore, they would include no additional information.
Contribution of the Study 
The FASB's conceptual framework has defined as an objective of 
financial reporting, the provision of information which will aid 
financial statement users to assess future cash flows to the enter­
15
prise. The Board believes SFAS No. 33 current cost data may better
18meet this objective than historical cost data. In the current 
study, tests of the research hypotheses will provide empirical 
evidence of the Board's contention. Such evidence would be of aid to 
the Board in the evaluation of the experimental stage of compliance 
with SFAS No. 33.
Rejection of the first null hypothesis would render tests of 
the second null hypothesis significant. Tests of this hypothesis will 
indicate which current cost measure, total replacement cost income or 
replacement cost income from continuing operations, allows financial 
statement users to more closely assess subsequent periods' operating 
cash flows. The implications of this test should be of interest to 
financial statement users.
Failure to reject the first null hypothesis would imply that 
SFAS No. 33 current cost data as currently specified, calculated, and 
presented do not provide a superior base from which to form predic­
tions of subsequent periods' operating cash flows. This implication 
would be of interest to the Board, as SFAS No. 33 is still in the 
experimental stage, subject to review. Failure of current cost data 
to be a superior predictor of future operating cash flow would also be 
of interest to preparers of financial information, who have invested 
valuable time and resources in complying with the supplemental 
disclosures.
Financial Accounting Standards Board, Statement of 
Financial Accounting Standards No. 3>, par. 123.
Summary
This chapter presents a basic framework for the study. 
Included in the chapter is a discussion of the research problem, a 
statement of the study objectives, a listing of research definitions, 
a summary of current cost disclosure requirements, an overview of the 
research design and statement of hypotheses, a statement of the scope 
and limitations of the study, and a discussion of the expected con­
tribution of the study. The remaining chapters will summarize the 
previous theoretical and empirical research which is relevant to the 
current study, delineate the specific research methodology, present 
the data analysis, and state the research conclusions.
CHAPTER II
REVIEW OF THE RELEVANT LITERATURE
This chapter consists of a summary of the literature relevant 
to this study. The following authors' works will be referenced and 
discussed, Revsine, Scott, Icerman, Means, and Fisher. The theoreti­
cal abstractions of Revsine and Scott provide an a priori basis from 
which to hypothesize the ability of SFAS No. 33 current cost data to 
more closely predict a subsequent period's operating cash flow than 
historical cost data. The empirical cash flow prediction studies of 
Icerman, Means, and Fisher provide insight as to what financial data 
are relevant to the prediction of subsequent periods' operating cash 
flows.
Theory of the Predictive Relevance 
of Replacement Cost
In "Replacement Cost Accounting: A Theoretical Foundation,"
Revsine states:
There are two general means by which accounting 
data regarding past events can provide users with a 
basis for generating predictions:
(1) An accounting measurement system may impound 
certain external events which serve as lead 
indicators for future events. Accordingly, such 
financial statements could allow the user to 
discern emerging forces which are expected to 
affect the firm.
(2) An accounting measurement system which incor­
porated past data regarding relevant variables 
could afford users a basis for extrapolating
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trends of such var^bles in order to generate 
desired predictions.
Revsine refers to the first method as a lead indicator approach, and 
to the second as an extrapolative approach.
To the class of financial statement users known as investors, 
the predictive relevance of replacement cost information rests on that 
information's ability to predict distributable operating flows. 
Distributable operating flows may be defined as: " . . .  that portion
of the resources (cash] generated by operations which can be distri­
buted to owners without reducing the level of future physical
20operations (and thus future dividends)."
Replacement Cost as a Lead Indicator
Revsine defines economic income as a comparative statics 
concept, the change in economic value of the firm's net assets as 
measured by a comparison of economic value at two points in time. At 
a point in time, economic value of the firm's net assets consists of 
two components: (a) the discounted present value of the future net
cash flows expected to be generated by the firm's productive assets, 
and (b) the value of the net liquid assets on hand. Thus, a change in 
total economic value of the firm over time reflects both changes in
Lawrence Revsine, "Replacement Cost Accounting: A
Theoretical Foundation," in Objectives of Financial Statements:
Selected Papers, ed. and comp. Joe J. Cramer, Jr. and George H. Sorter 
(New York: AICPA, 1974), p. 182.
20 Ibid., pp. 181-182.
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the cash generating potential of the firm and changes in the value of
21the net liquid assets on hand.
If replacement cost information is a lead indicator of dis­
tributable operating flows, then replacement cost income must 
approximate economic income. Economic income incorporates future 
expectations. If replacement cost income is a surrogate for economic 
income, then replacement cost income would also incorporate future 
expectations. As far as these expectations allow accurate predictions 
to be formed, replacement cost measures would be useful in forecasting 
future events.
Revsine first developed the correspondence between replacement 
cost income and economic income in the environment of perfect competi­
tion. Revsine defined perfect competition in the context of the
22following characteristics:
1) There are no artificial constraints imposed upon prices, 
supply, or demand,
2) Buyers and sellers are so small in relation to the market 
in which they operate that they cannot individually 
influence the price of products,
3) Perfect mobility of productive resources exists, and
4) Perfect knowledge exists among participants. This means
21 Lawrence Revsine, Replacement Cost Accounting (Englewood 
Cliffs, New Jersey: Prentice-Hall, 1973), p. 96.
29 ibid., pp. 95-96.
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all buyers and sellers are only aware of all current 
opportunities. They do not have perfect ability to fore­
cast future opportunities.
Since in a perfectly competitive economy perfect mobility of 
productive resources and perfect knowledge exist, the price of a 
firm's net assets at the beginning of period t, denoted P , is equal 
to the economic value of the firm's net assets at the beginning of 
period t, denoted V ; or:
Pt = vt (1)
Economic income for period t, denoted Yt , is the difference
between the firm's economic value at the end of t, denoted V and
the economic value of the firm at the beginning of t; or:
Y = V - V (2)t t+1 t 1 }
Economic income may be separated into two components: (a)
expected income, and (b) unexpected income. Expected income for 
period t, denoted Yet , is the product of the market rate of return for 
period t, denoted Rm^, and the value of the net assets at the 
beginning of period t.
Yet = Rmt . Vt (3)
The other component of economic income, unexpected return, denoted 
Yu^, is equal to the change in expectations about the discounted 
present value of the future net cash flows from asset utilization; or:
21
Yut = ACFt (4)
where: ACF^ is the t ^  period's change in the previously envisioned
value of the expected net cash flows from asset utilization now viewed 
at t+1.
The value of the firm at t+1 is the sum of the value of the 
firm at t and economic income for period t; thus:
Vt+1 = Vt  ♦ CRpt  . Vt ) *  ACFt  ( 5 )
Revsine states that replacement cost income may also be
segregated into two components: (a) an operating profit segment
referred to as current operating profit, and (b) a price change
segment referred to as holding gain or loss. Current operating 
profit, denoted C for period t, is the difference between period t's 
realized revenues and the replacement cost of period t's inputs. 
Revsine defines holding gain or loss, denoted H for period t, as the
appreciation or depreciation in the market price of the net assets
held during the period; or:
Ht = Pt+1 - Pt (6)
where: ^ ie market price of the firm's net assets at the end
of period t, and P is defined as before.
If replacement cost income is computed employing a deprecia­
tion concept which measures the periodic decline in the discounted 
earning power of the assets, the actual rate of return from operations
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on net assets employed at the beginning of the period, denoted Râ . for 
period t, is given by:
Rat = V Pt (7)
In an environment of perfect competition:
Ra^ = Rmt (8)
By substituting V for [equation (1)], and Rmt for Ra^ [equation 
(8)] in (7):
Rn»t = Cfc/V ; therefore: (9)
ct = tot . vt (10)
A comparison of equations (10) and (3) indicates:
Ct = Yet (11)
Thus, in an economy of perfect competition, replacement cost income
from operations is equivalent to expected economic income.
Revsine next sought to equate holding gain or loss with
unexpected economic income. By definition:
V - V = P - P (12)t+1 t t+1 t 1 ’
Substituting equation (5) for yields:
[Vt + (Rmt . Vt) + ACFt] - Vfc = Pt+1 - Pfc; then: (13)
(Rmt . Vt) + ACFt = Pt+1 - Pt (14)
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Revsine states that current operating profit, Ct , would
reflect the maximum amount of resources generated by operations that
could be distributed in the current period and not reduce the level of 
23future operations. If one assumes that current operating profit is 
distributed before the end of period t, equation (14) becomes:
ACFt = Pt+1 - Pt (15>
since; Ĉ. = Rm^ . V [equation (10)]. A comparison of equations (4)
and (15) indicates:
Y»t = Pt+1 - Pt (16)
Comparing equations (6) and (16):
Yut = Ht (17)
Therefore, in an economy of perfect competition, holding gain or loss 
may be equivalent to unexpected economic income. As each component of 
replacement cost income may be equivalent to each component of 
economic income, total replacement cost income may equal total 
economic income.
Relaxing the conditions for perfect competition introduces 
imperfect resource mobility and other market imperfections. Under 
conditions of imperfect competition, the equalities in equations (1) 
and (8) become mere approximations. Therefore, (10) becomes:
C = Rnv . V (10')t t t
23 Ibid., p. 99.
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Thus, in an imperfect economy, replacement cost income from operations 
in only an approximation of expected economic income.
Holding gain or loss now becomes an approximation of un­
expected economic income. Revsine maintains that even in imperfect 
economies the assumption that asset prices will approximate the net 
present value of asset cash flow generating potential is not
unreasonable. Perceived changes in this cash generating potential
24should, theoretically, precipitate similar changes in asset prices. 
Therefore, holding gains or losses could still approximate unexpected 
economic income [equation (17)].
While a relationship between asset prices and asset cash flows 
must exist in the long run for the economy as a whole, for indi­
vidual firms, movements in asset prices and changes in cash flow 
potential are not necessarily positively correlated. As the prices of 
a firm's assets change, the expected future cash flows could:
A) change in the same direction,
B) remain constant, or
C) change in the opposite direction.
If total replacement cost income is to be a lead indicator of economic
income, the normal state of nature must be case (A); future cash flows
from asset utilization change in the same direction as specific price
25changes of the assets.
2 A Revsine, "Replacement Cost Accounting: A Theoretical
Foundation," p. 186.
25 Lawrence Revsine, "On the Correspondence Between 




An extrapolative approach to the prediction of distributable 
operating flows suggests that replacement cost income from operations 
for the period t, denoted C^, is the best estimate of replacement cost 
income from operations for period t+1; or:
E(Ct+1> = Ct 02)
where E(Ct+^) is the expected value of replacement cost income from
operations for period t+1.
Under the extrapolative approach, the best ex ante measure of
the next period's distributable operating flow is the current period's
26distributable-operating flow.
Two arguments exist for not incorporating holding gains or 
losses into the extrapolative approach:
1) Type (A) changes may not predominate.
2) Perhaps type (A) changes do predominate, but the operating 
flow effects of such changes are so rapid that the changes 
are already reflected in the current period's replacement 
cost income from operations.
If either of these two arguments hold, replacement cost income from 
operations may be a better predictor of distributable operating flows 
than total replacement cost income.
Revsine, "Replacement Cost Accounting: A Theoretical
Foundation," pp. 190-192.
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Relation of Revsine to the Current Study
Revsine argues that replacement cost income can be used as a 
base from which to forecast future economic income, and make assess­
ments as to the level of future distributable operating flows. This 
theory advances one point beyond the current study. Before one can 
make assessments about future distributable operating flows, one must 
be able to assess future operating flows. In the context of the 
current study, future operating flows are defined as future cash flows 
from operations.
Data useful in the prediction of distributable cash flows from 
operations may also be relevant to the prediction of operating cash 
flows. If current replacement cost income from operations is a good 
approximation of current expected economic income, replacement cost 
income may be a better predictor of operating cash flow than his­
torical cost income, which only coincides with economic income over 
the life of the enterprise.
Holding gains or losses may refine the prediction of future 
cash flow from operations. Holding gain or loss is the change in a 
firm's assets' current costs during a fiscal period. If current costs 
approximate net present value of future cash flows from asset utiliza­
tion, then a holding gain signals an increase in the net present value 
of future cash flows. This increase could occur if: (a) there was an
increase in the expected cash flows from asset utilization, or (b) 
the relevant discount rate, the expected internal rate of return, 
decreased.
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Either a change in expectations as to future cash flows or a 
change in expectations as to the relevant discount rate should have 
implications relevant to the prediction of future cash flow from 
operations. Of course, this holds true only when the specific firm's 
asset prices move in the same direction as the charge in future cash 
flows from asset utilization, case (A), or the change in the firm's
internal rate of return on assets moves in the same direction as a
change in the market rate of return.
Cash Flow Prediction Simulation
As part of a study commissioned by the Touche Ross Foundation, 
on the utility of current value accounting measurements, Scott
developed a simulation he hoped would provide insight as to the dif­
ferences between current value and historical cost accounting in
27differing economic climes. This study endorsed discounted net 
prtsent value of future cash flows as the most appropriate current
value measurement concept. However, due to measurement problems 
encountered with discounted present values, the simulation employed 
replacement cost of equivalent productive capacity or service 
capability as a surrogate measure.
The specific research objectives of Scott's study were three­
fold:
27 George M. Scott, Research Study on Current-Value Accounting 
Measurements and Utility (n.p.: Touche Ross Foundation, 1978).
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1) To assess which measurement system, current value or
historical cost, is a better predictor of future cash 
flows from operations.
2) To assess which measurement system, current value or
historical cost provides better information for making 
decisions related to:
(a) pricing,
(b) dividend distribution, and
(c) firm performance evaluation.
3) To assess the extent to which income taxes determined
from historical cost income would be likely to exceed 
real income measured by current value results of 
operations.
Only the first objective of Scott’s study is relevant to the current 
project, and will be discussed further.
Four company types, representing industries with varying 
levels of capital intensity, were selected for simulation: (a)' an
integrated oil company, (b) a chemical company, (c) an appliance
manufacturer, and (d) a steel company. The simulation model employed 
variables representing 32 balance sheet and income statement accounts 
for the replacement cost model, and 24 accounts for the historical 
cost model. Each simulation period consisted of a set of 22 transac­
tions, after which the accounts were adjusted, financial statements 
prepared, and the accounts were closed. Each subsequent period's 
beginning account balances were the previous period's ending account
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balances. Initially, beginning balances were derived for the four 
company types from data contained on the Compustat file.
Four parameters of the simulation model were manipulable: (a)
the rate of growth in sales, (b) the general price level index, (c) 
the raw materials price level index, and (d) the fixed asset price 
level index. These four parameters were varied to construct 18 dif­
ferent cases for each of the firms. On each run, three of the 
parameters were set at their base or initial levels while the fourth 
was varied from its base level. These manipulations allowed Scott to 
test his hypotheses in differing economic climes.
Scott utilized the simulation output and multiple regression
to derive predictions of cash flow from operations. His predictive
model took the following form:
Y = a + b.X. +b.X.
1 V l  J Jt
where:
Y = operating cash flow for period t;
X. = an income measure for period t—1; and
1t-l
X. = an estimate of sales volume for period t made at t-1.
Jt
Five years data were used to develop the parameters a, b^, and b^ for 
each of the four firm's 18 economic climes.
Within each of the four firm's 18 economic climes, predictions 
of the subsequent period's cash flow from operations were made for 
nine periods. Within each prediction period, 9 income variables 
yielded 9 predictions of the subsequent period's cash flow. These 
income variables were:
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1) historical cost net income;
2) replacement cost results of operations;
3) replacement cost results of operations, plus unrealized
changes in long-term debt;
4) replacement cost results of operations, plus changes in
value of nonmonetary resources;
5) replacement cost results of operations; plus unrealized
changes in long-term debt, plus changes in value of non­
monetary resources;
6) replacement cost results of operations adjusted for
general price level changes;
7) replacement cost results of operations adjusted for
general price level changes, plus changes in value of
nonmonetary resources adjusted for general price level
changes, plus purchasing power gain or loss on monetary
resources;
8) replacement cost results of operations adjusted for
general price level changes, plus changes in value of
nonmonetary resources adjusted for general price level
changes; and
9) replacement cost results of operations adjusted for
general price level changes, plus unrealized changes in
long-term debt adjusted for general price level changes.
Prediction error for any one of the 9 models, within any one 
of the 18 economic climes, was defined as the absolute difference 
between the predicted and actual operating cash flow summed across the 
nine prediction periods. The model with the smallest total absolute 
predictive error was deemed to be the best. Based on this criterion, 
replacement cost results of operations was deemed to be a better
predictor of future cash flows from operations, than historical cost
income. Of the 72 cases (4 firms x 18 economic climes), replacement
cost results of operations' total absolute predictive error was 
smallest 50 times. This enabled Scott to reject at a 0.001 level of
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significance the null hypothesis that replacement cost and historical 
cost accounting are equally useful in the prediction of future cash 
flows from operations. Further investigation revealed that results 
were consistent across the four companies.
The only other predictors which outperformed historical cost 
income were (3), (6), and (9). Replacement cost results of operations 
was a significantly better predictor of subsequent cash flows (0.05 
level of significance) than income concepts (4), (5), (7), and (8).
However, replacement cost results of operations only slightly out­
performed income concepts (3), (6), and (9).
Examination of the 18 economic climes revealed the following
situations in which replacement cost results of operations was no 
better a predictor of future cash flow than historical cost:
1) the company was not capital intensive,
2) sales volume was not increasing, and
3) the impact of sales volume variations and inflation was less 
pronounced.
Scott stated that these results should not be surprising, as these are 
the conditions under which the impact of inflation would generally be 
the least.28
Scott's study should be viewed as another theoretical attempt 
to demonstrate the predictive relevance of replacement cost, with 
regard to operating cash flow. As his study was a simulation, 
generalization of the results to actual companies on any grounds other
28 Ibid., p. 173.
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than theoretical is not possible. Although Scott constructed 18 
economic climes by varying 4 economic attributes, only one attribute 
was allowed to vary per simulation run. This, of course, is not 
representative of modern industrialized economies. However, within 
the context of the simulation environment, Scott's study provides 
additional theoretical support for the hypothesis that replacement 
cost data is superior to historical cost data in predicting subsequent 
periods' operating cash flows.
Review of Empirical Cash Flow 
Prediction Studies
The following section contains a chronological review of those 
empirical studies which deal with the use of accounting data to fore­
cast subsequent periods’ cash flows from operations. The studies by 
Icerman and Fisher explore this relationship, while restricting the 
accounting measurement basis to historical cost. Means' Study is a 
comparison of the predictive ability of two accounting measurement 
bases, historical cost and replacement cost as defined by ASR No. 190.
Icerman1s Study
Icerman's study added a new dimension to research dealing with
the ability of accounting data to predict events of interest to users
29of financial statement information. Previous research had been 
conducted in the following four areas:
29 Joe D. Icerman, "The Prediction of Corporate Cash Flows: 
An Analysis of Relevant Models and Presently Available Financial 
Statement Information" (Ph.D. dissertation, University of North 
Carolina at Chapel Hill, 1977).
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1) the prediction of earnings and other accounting numbers;
2) the prediction of business failure;
3) the prediction of investment risk; and
4) the prediction of the value of equity investments.
The primary objective of Icerman's study was to determine and compare
predictive ability of models employing externally available financial 
30data with regard to forecasting cash flow from operations.
As there was no previous empirical evidence pertaining to the 
types of models that could be used for forecasting future cash flows, 
Icerman examined 13 models which could be classified as follows:
1) Market models: models which forecast future cash flow
based on an economy-wide index of cash flow. Two market
models were tested, a level of cash flows model, and a 
first differences of cash flows model.
2) Industry sales model: a firm's future sales are estimated 
from industry sales projections. Future cash flow was 
forecast relying on the average relationship between a 
firm's cash flow and sales in the past five periods.
3) Accounting model: This model employed the change in key
financial ratios as the predictor of the change in future
cash flow. Using a set of 27 ratios gleaned from account­
ing and financial literature, Icerman obtained, via 
step-wise linear regression, those ratios which had the
30 As previously mentioned, Icerman's accounting data had 
been prepared on a historical cost basis.
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strongest relationship to cash flows, on a firm by firm
basis.
4) Exponential smoothing models: First order, second order,
and third order exponential smoothing was used to forecast
future cash flows from the series of past cash flows.
5) Naive models: Six naive models, simple extrapolations of
past cash flows, were employed to forecast future cash
flows. Included were random-walk, simple average, and 
several random-walk with drift models.
The models were employed to forecast 1973 and 1974 operating
cash flows. Prior to forecasting, the models' parameters were
estimated using 17 and 18 years of data respectively. Icerman's
sample of firms was drawn from the Compustate file, and included 117
manufacturing firms. The sample included 65 different industries,
31with a maximum of three firms per industry classification. Icerman 
felt the sample was a representative cross-section of U.S. based
manufacturing firms.
Error terms, the percentage difference between forecasted and 
actual cash flows, were computed. Analysis of these error terms 
revealed the models employed were generally poor predictors of future 
operating cash flows. In addition to poor forecasting ability, model 
rankings were not consistent year to year.
Icerman's summary of research findings included the following 
conclusions:
31 Industry determination was based on four-digit Standard 
Industrial Classification (SIC) codes.
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(1) The market model was specified best in terms of the 
levels of cash flows.
(2) The industry sales model appeared to be the best predic­
tion model tested when taken across all firms and the two 
years.
(3) Information regarding the firm's future sales and the 
past relationship of cash flow to sales was (relatively) 
useful for forecasting cash flows. This is consistent 
with the procedures used for internal cash budgeting.
(4) Financial ratios were not useful for predicting future 
cash flows in the context of the multiple linear regres­
sion model tested.
(5) None of the prediction m o d e l ^  tested performed well 
enough to be useful in practice.
Means' Study
Utilizing adaptations of the models employed by Icerman and
Scott, Means sought to determine whether replacement cost data as
required by ASR No. 190, was a better predictor of future operating
33cash flows than historical cost data. Mean's specific research 
objectives were:
1) To determine whether cash flow forecasts from models
employing ASR No. 190 replacement cost data are superior
to cash flow forecasts of models employing historical cost 
data.
2) To determine whether cash flow forecasts from models
employing a combination of ASR No. 190 replacement cost 
data and historical data are superior to cash flow fore­
casts of models employing only historical cost data.
32 Icerman, p. 158.
33 Katheryn Marotte Means, "An Empirical Investigation into 
the Predictability of Cash Flows from Operations Using Replacement 
Cost Data" (Ph.D. dissertation, Georgia State University, 1979).
3) To determine whether cash flow forecasts from models 
employing ASR No. 190 replacement cost financial ratios 
are superior to cash flow forecasts of models employing 
historical cost financial ratios.
4) To determine whether cash flow forecasts from models 
employing a combination of ASR No. 190 replacement cost 
and historical cost financial ratios are superior to cash 
flow models employing only historical cost financial 
ratios.
The predictor models utilized in this study were adaptations
of models used in previous research and were as follows:
cost net income, and ASR No. 190 replacement cost distributable 








= the forecast of t+l's operating cash flow made in 
period t;
= an income measure for period t;
R, . . , Rp = financial ratios calculated for period t; and 
Lt 5t
Ŝ. = sales for period t.
The two income concepts, X̂. , employed were actual historical
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actual historical cost net income plus historical cost of goods sold, 
plus historical cost depreciation expense, less ASR No. 190 replace­
ment cost of goods sold, less ASR No. 190 replacement cost deprecia­
tion expense.
The financial ratios utilized were the 15 most commonly 
utilized ratios from Icerman's accounting ratio model. Rather than
constructing firm specific ratio models as Icerman had done; due to 
data limitations, Means constructed cross-sectional ratio models. 
Stepwise linear regression was used to narrow the set of 15 financial 
ratios to the subset of 5 financial ratios included in Mean's models.
Models (3), (4), and (5) were respecified when assessing
objectives (2) and (4); does ASR No. 190 data in combination with 
historical cost data better predict cash flows from operations than
historical cost data alone? The combination of ASR No. 190 data and
historical cost data took the form of the following adjustments:
1) Model (3): historical cost ratios plus the difference
between the historical cost ratios and the 
replacement cost ratios.
2) Models (4) and (5): historical cost net income plus the
difference between historical cost net income
and replacement cost distributable earnings.
Means' sample was drawn from the 1978 Fortune Double 500
Directory, and consisted of 100 firms encompassing 24 industry clas- 
 ̂/
sifications. A hold out sample technique was employed using 50
Q ̂
Industry determination was based on two-digit SIC codes.
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firms to develop the regression model parameters and the remaining 50 
firms to derive the forecasts of cash flow from operations. Forecasts 
were made for 1978 using 1976 and 1977 data.
Relative forecast errors, the absolute difference between 
forecast and actual cash flow divided by actual cash flow, were com­
puted. Statistical tests of Means' hypotheses compared error terms 
from the three sets of models; corresponding to the three measurement
bases; simultaneously to avoid specific model biases. The test
2statistic employed was Hotelling's T . Means reported the following 
results:
1) Measurement bases ASR No. 190 replacement cost vs his­
torical cost; hypotheses (1) and (3): The null hypothesis
of ASR No. 190 replacement cost forecast errors being 
greater than or equal to historical cost forecast errors 
could not be rejected. Indeed, analysis of individual 
models revealed ASR No. 190 replacement cost forecast 
errors were statistically greater than their historical
cost counterparts.
2) Measurement bases ASR No. 190 replacement cost in combina­
tion with historical cost vs historical cost; hypotheses
(2) and (4): The null hypothesis of ASR No. 190 replace­
ment cost in combination with historical cost forecast 
errors being greater than or equal to historical cost 
forecast errors could not be rejected. Further analysis 
of individual models revealed the forecast errors of the 
differing measurement bases were statistically equivalent.
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3) The naive extrapolation models; (1) and (2); had the 
greatest forecast errors.
4) The models employing financial ratios did not perform 
well.
Means concludes:
The findings of this research suggest that replacement 
cost data, as currently presented in accordance with the 
requirements of Accounting Series Release (ASR) No. 190, do 
not provide investors with greater aid in the prediction of 
cash flows to the enterprise than historical cost data 
alone provide. These results imply that the use of re­
placement cost data fails to fulfill its theoretic^ 
potential for providing superior predictive ability.
Fisher's Study
Providing investors, creditors, and other financial statement
users with financial data which will aid in the assessment of future
cash flows became an acknowledged objective of financial reporting
upon the issuance of Statement of Financial Accounting Concepts No. 1 .
Fisher's study was unique, in that he attempted to determine if
historical cost ex ante income measures were better predictors of
36future cash flow from operations than ex ante cash flow data. 
Previous simulations and empirical studies had not addressed that 
question, which was at the heart of the newly acknowledged objectives 
of financial reporting.
^  Means, p. 137.
36 John Herbert Fisher, ''Net Income as an Indicator of Future 
Net Cash Inflows from Operations" (Ph.D. dissertation, University of 
Kansas, 1980).
The specific objectives of Fisher's study were:
1) To test for the existence of explanatory relationships 
between income measures and future cash flow from opera­
tions .
2) To test for the existence of explanatory relationships 
between accounting flow measures, other than income 
measures, and future cash flow from operations.
3) To determine which ex ante flow measurement basis; income, 
other accounting flows, or cash flows from operations; has 
the higher statistical association with future cash flows.
The accounting flow measures Fisher employed as predictors of 
cash flow from operations were:
1) income from operations;
2) income before extraordinary items and discontinued 
operations;
3) working capital provided by operations;
4) net income;
5) quick assets provided by operations;
6) net income plus depreciation expense; and
7) cash flow from operations.
Fisher's sample of 50 firms was randomly drawn from the
Compustat file. The firms were selected from all firms remaining
after excluding firms which had: (a) incomplete data for the period
1946-1975; (b) a fiscal year within the former time period of less
than 12 months, due to a shift in the fiscal year end; (c) major
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acquisitions or discontinuance of operations; or (d) a change in an 
accounting method.
Multiple linear regression was used to fit models with the 
explanatory variable being lagged values of one of the seven account­
ing flow measures. Five lagged variables, corresponding to each of 
the five periods preceding the period of cash flow prediction, were 
included in each model.
All of the first six accounting flow measures predicted future 
operating cash flow better than past trends in cash flow. All of the 
six, with the exception of quick assets, were statistically more sig­
nificant than past cash flows. The three income measures had the 
highest statistical significance, with income before extraordinary 
items and discontinued operations forming the highest statistical 
relationship. With regard to the lagged variables Fisher states: 
"The relatively short lags of one and two years appeared to form
stronger statistical associations than did lags of three, four, and
37five years in the formation of the regression models used."
Fisher's final conclusion was:
In short, the existence of the superiority of net income 
was clearly demonstrated. Furthermore, the net income 
measures used as indicators of future cash flow appear to 
be in accordance with the suggestions of the Trueblood 
Study Group and the F.A.S.B. Present measures of net 
income did indicate future net operating cash flows.
Further, the linear relationships constructed in this 
study proved to be appropriate.
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Relation of Prior Empirical Research 
to the Current Study
The research efforts of Icerman and Fisher represent unique 
attempts to determine what types of reported financial data aid in the 
prediction of subsequent periods' operating cash flows. The results 
of these studies will influence the formulation of forecast models in 
the current study. Methodologically, this study is similar to Means' 
research. Therefore, some criticism of Means' work is warranted.
Means' forecast models employed as cash flow predictor 
variables two income concepts; historical cost net income, and ASR 
No. 190 replacement cost distributable earnings. Subsequently, 
Fisher's research results indicated income from operations was a 
better predictor of subsequent periods' operating cash flows than net 
income.
ASR No. 190 did not require disclosure of replacement cost
for: land, certain mineral resources, construction work in progress,
inventories under long-term construction contracts, assets related to
a one-time project, unique assets, and assets that will not be 
39replaced. Means noted, a majority of companies included in the 
sample had some assets for which replacement cost data were not
presented. The dollar amount of these assets was in some cases,
significant in comparison to the total historical cost of property,
plant, and equipment. In order to adjust historical cost net income 
to ASR No. 190 replacement cost distributable earnings, Means defined
39 Financial Reporting and Changing Prices: A Guide to Imple-
menting FASB Statement 33 (n.p. : Touche Ross & Co., 1979), p. 12.
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replacement cost of property, plant, and equipment as: replacement
cost as reported, plus the historical cost of those productive assets
for which replacement cost disclosure was not required. The effect of
this adjustment was to lessen the difference between historical cost
and what would have been reported as replacement cost, if replacement
40cost data had been reported for all assets.
In the current study, the only productive resources for which
SFAS No.33 does not initially require current cost disclosure are:
41unprocessed natural resources, and income-producing real estate. 
The sample selection techniques employed in this study will exclude 
firms with holdings of unprocessed natural resources and income- 
producing real estate. This is an attempt to maximize reported dif­
ferences between historical and current costs.
Means failed to control for significant acquisitions or dis­
positions of operating segments by the sample firms during the 
prediction and test periods. Those firms involved in significant 
acquisition or disposition activities may have significantly altered 
the composition of their productive capacity, and thus the nature of 
their cash flows.
Following tests of her major hypotheses, Means performed uni­
variate t-test procedures on each pairing of models. These subsequent 
univariate tests were an attempt to determine in which model pairings 
the means were different.
40 Means, pp. 83-84.
^  Financial Accounting Standards Board, Statement of Financial 
Accounting Standards No. 33, par. 19.
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Univariate t-tests employed as follow-up testing to 
2Hotelling's T are not appropriate. Multiple univariate t-tests do 
not take into consideration either correlations among the dependent 
variables, or the fact that multiple t-tests are being run. Multiple 
t-tests increase the risk of a Type I error, rejecting the null 
hypothesis when it is indeed true. Appropriate follow-up test pro­
cedures are simultaneous confidence intervals or two group linear
42discriminant function analysis.
Summa ry
This chapter presents a review of the literature relevant to 
the current study. The theoretical abstractions of Revsine and Scott 
provide an a priori basis from which to hypothesize the ability of 
SFAS No. 33 current cost data to more closely predict a subsequent 
period's operating cash flow than historical cost data. The empirical 
cash flow prediction studies of Icerman, Means, and Fisher provide 
insight as to what financial data are relevant to the prediction of 
subsequent periods' operating cash flows. Means also provides a 
methodology by which the predictive ability of two accounting measure­
ment bases can be compared simulataneously across a number of forecast 
models.
Schuyler W. Huck, William H. Cormier, William G. Bounds, 




In order to facilitate the description of this study's 
research methodology, this chapter is divided into four sections. The 
first section discusses the selection of cash flow predictor models, 
and the definition and operationalization of the selected models' 
dependent and predictor variables. Sample selection techniques 
utilized in this study are described in the second section. The third 
section delineates the process used to estimate the predictor models' 
parameters, forecast 1981 cash flows, and measure forecast error. In 
the final section, the research hypotheses and the techniques employed 
to evaluate those hypotheses are described.
Cash Flow Predictor Models 
Previous empirical and theoretical works have suggested 
several models which are relevant to the prediction of operating cash 
flow. Model selection could bias and limit the test results if this 
study were limited to an examination of the predictive ability of only 
one such model. Thus, to increase the external validity of the re­
sults, this study employs several models which have been derived from 




While all of the models employed in this study seek to explain 
1981 operating cash flows utilizing 1980 and 1979 data, two groups of 
operating cash flow predictor models are developed. One group con­
sists of a set of models whose explanatory variables are historical 
cost measures (Table 1). The other set of models employ current cost 
measures as explanatory variables (Table 2).
The historical cost models (1), (2), and (3) employ single
period and one period lagged values of historical cost income from 
continuing operations, denoted HC, and historical cost sales revenue, 
denoted S, to explain actual future cash operating flow, denoted F. 
Fisher found historical cost income from continuing operations formed 
a more significant statistical relationship with subsequent periods' 
operating cash flows than other income and accounting flow measures.
Fisher also noted a statistical association between lagged explanatory
43variables and subsequent periods' operating cash flows. Icerman,
Scott, and Means employed predictive models in which sales was one of
44the explanatory variables. In this study, data pertaining to
historical cost income from continuing operations, historical cost
sales revenue, and actual operating cash flow are being collected from
45the Value Line Data Base.
^Fisher, pp. 50-63.
^Icerman, pp. 72-73; Soctt, p. 165; Means, pp. 84-88.
^ T h e  Value Line Data Base-II is distributed by: Value Line
Data Services, Arnold Bernhard & Co., Inc.: New York. This study




Ft+1 = al + bl,lHCt (1)
Ft+1 = a2 + bl,2St + b2,2HCt (2)
Ft+1 = a3 + bl,3St + b2,3St-l + b3,3HCt + b4,3HCt-l (3)
where:
= actual operating cash flow for fiscal period t+1;
HC^ = historical cost income from continuing operations 
for fiscal period t;
HC^  ̂ = historical cost income from continuing operations
for fiscal period t-1;
St = historical cost sales revenue for fiscal period t;
S  ̂ = historical cost sales revenue for fiscal period t-1;
a^ = the intercept parameter for the jth model; and






03II + bl,4CCt (4)
'Ft+1 = a5 + bl,5CCt + b2,5HGt (5)
Ft+1 = a6 + bl,6St + b2,6CCt (6)
Ft+1 = a7 + bl,7St + b 2,7CCt + b 3,7HGt (7)
Ft+1 = a8 + bl,8St + b2,8St-l + b3,8CCt + b4,8CCt-l (8)
Ft+1 = a9 + bl,9St + b2,9St-l + b3,9CCt + b4,9CCt-l
where:
+ b 5,9HCt + b 6,9HGt-l (9)
Ft+j = actual operating cash flow for fiscal period t+1;
CC^ = current cost income from continuing operations for
fiscal period t;
CC^ j = current cost income from continuing operations for 
fiscal period t-1;
HG^ = holding gain or loss for fiscal period t;
HG^  ̂ = holding gain or loss for fiscal period t-1;
S^ = current cost sales revenue for fiscal period t;
S j = current cost sales revenue for fiscal period t-1;
= the intercept parameter for the jth model; and
b, . = the ith regression coefficient for the ith model.
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Explanatory variables employed by the current cost set of
predictor models are single period and one period lagged values of
current cost income from continuing operations, denoted CC, holding
gain or loss, denoted HG, and current cost sales revenue, denoted S.
One should note that current cost sales revenues, as defined by
SFAS No. 33, are equivalent to historical cost sales revenues. Data
pertaining to current cost income from continuing operations and
holding gain or loss are being collected from the FASB Statement 33 
46Data Bank.
Current cost models (4), (6), and (8) are demonstrative of
Revsine's extrapolative approach, while models (5), (7), and (9) apply
his leading indicator predictive approach. Only models (4) and (5)
relate solely to Revsine's approach, as models (6) through (9) employ
47additional explanatory variables. These additional variables are a
sales variable and one period lagged values of all the explanatory
variables. Lagged values are included as a concession to Fisher's
work, while sales was one of the explanatory variables used in
48Icerman's, Scott's, and Means' studies.
46 The FASB Statement 33 Data Bank is distributed on behalf of 
the FASB by: Value Line Data Services, Arnold Bernhard & Co., Inc.:
New York. The data bank is dated November 1981.
^  Revsine, "Replacement Cost Accounting: A Theoretical
Foundation," pp. 178-198.




Tables 3 and 4 identify, respectively, the Statement of
Changes in Financial Position and Income Statement data as reported in
the Value Line Data Base. Due to the limitations imposed by these
reporting formats, the dependent variable of the cash flow predictor
models, 1981 operating cash flow, can not be obtained directly. Value
Line reports two cash flow numbers (fields 60 and 61). Neither of
these two fields are cash flow from operations as would be computed on
a cash basis Statement of Changes in Financial Position. Therefore,
an approximation for this number is necessary. As defined by Value
Line, cash flow (field 60), represents net income plus depreciation,
49depletion, and amortization. Field 61, cash flow and deferred 
taxes, is defined as field 60 plus the portion of deferred taxes
arising in the current fiscal period. ^
In order to estimate cash flow from operations, a two step
procedure is employed. First, working capital provided by operations 
is computed. Second, operating cash flow is derived by deducting the
net change in non-cash working capital from working capital provided
by operations.
Cash provided by operations is computed using the following 
data obtainable from the Value Line Data Base:
^  Value Line Data Services, The Value Line Data Base-II: A
User's Manual (New York: Arnold Bernhard, 1981), chap. 19, p. 2.
^  Ibid., chap. 19, p. 2.
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Ij. = income before discontinued operations, special gains
or losses, and extraordinary items (field 170) for
fiscal period t.
SG^ = fiscal period t's special gains (field 168).
SL^ = fiscal period t's special losses (field 168).
UGt = fiscal period t's unusual gains (field 166).
UL^ = fiscal period t's unusual losses (field 166).^
Dt = fiscal period t's depreciation, depletion, and
amortization expenses (field 14).
T = deferred income taxes arising in fiscal period t
(field 24).
BWC = fiscal period t's beginning working capital (field
59).
EWCj. = fiscal period t's ending working capital (field 75).
52Ct_j = balance of cash at the beginning of fiscal period t.
= balance of cash at the end of fiscal period t.
Value Line includes in the computation of It , period t's 
unusual gains and/or losses. Accounting Principles Board Opinion
No. 30, "Reporting the Results of Operations" (APBO No. 30) allows
management to break out as a separate component of income from
continuing operations, the effect on income of a material event or
Special gains or losses (field 168) and unusual gains or 
losses (field 166) are reported as either positive or negative numbers 
within their respective fields. A positive number indicates a gain, 
while a negative number indicates a loss.
52 Value Line Data Services, chap. 19, p. 2. Cash is defined 
by Value Line as the sum of all cash and short term securities, such 
as Treasury bills, which can readily be converted into cash. Cash is 
reported in field 32.
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TABLE 3
STATEMENT OF CHANGES IN FINANCIAL POSITION 
(AS REPORTED ON THE VALUE LINE DATA BASE)
Field Item
59 Beginning Working Capital
60 Cash Flow
61 Cash Flow & Deferred Taxes
62 Property Sales
63 Common Stock Financing
64 Preferred Stock Financing
65 Misc. Stock Financing
66 Long-Term Debt Financing
67 Other Sources
68 Plant & Equipment Spending
69 Other Investments
70 Common Stock Retired
71 Preferred Stock Retired
72 Long-Term Debt Retired
73 Common Dividends Paid
74 Preferred Dividends Paid
75 Ending Working Capital
Source: Value Line Data Services, The Value Line Data
Base-II: A User's Manual (New York: Arnold Bernhard, 1981),
chap. 4, p. 2.
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TABLE 4
INCOME STATEMENT DATA 
(AS REPORTED ON THE VALUE LINE DATA BASE)
FIELD ITEM FIELD ITEM
162 Data Fiscal Year Ends 188 Reported Pretax Income
8 Sales or Revenues 265 Foreign Pretax Profits
264 Foreign Sales 192 U.S. Current Income Taxes
9 Cost of Goods Sold 194 Foreign Current Income Taxes
10 Gross Income 23 Current Income Taxes
11 Selling, General, Admini­ 193 U.S. Deferred Income Taxes
strative Expense 195 Foreign Deferred Income Taxes
388 Maintenance & Repair 24 Deferred Income Taxes
Expense 196 Investment Tax Credit Taken
391 Advertising Cost 25 Total Income Taxes
392 R&D Outlay 389 Payroll Taxes
395 Pension Expense 390 Other Non-Income Taxes
277 Non-Financing Lease 197 All Non-Income Taxes
Rentals 26 Special Non-Recurring Gains
278 Financing Lease & Losses
Obligations 27 Aftertax Minority Interest
288 Total Lease Payments 28 Net Income Before Extra­
12 Operating Expenses ordinary Items
13 Operating Income 29 Preferred Dividends Paid &
14 Depreciation, Depletion, Accumulated
Amortization 30 Net Income for the Common
15 Total Interest 31 Extraordinary Items
16 Est'd Interest Paid on 166 Unusual Items, Pretax
Long-Term Debt (APBO No. 30)
17 Interest Charged to 167 Discontinued Operations
Construction (APBO No. 30)
18 Equity in Earnings 168 Special Items (APBO No. 30)
of Unconsolidated 169 Extraordinary Gains & Losses
Subsidiaries (APBO No. 30)
164 Pretax Stated Equity in 170 Income Before Disc. Opers.,
Earnings of Uncon­ Specials, Extras (APBP No. 30)
solidated Subsidiaries 171 Income Before Specials
165 Aftertax Stated Equity Extras (APBO No. 30)
in Earnings of Uncon­ 172 Income Before Extras
solidated Subsidiaries (APBO No. 30)
19 Other Income 173 Net Income After Extras
20 Other Expenses (APBO No. 30)
21 Pretax Minority Interest 267 Currency Translation
22 Pretax Income Adj ustment
Source: Value Line Data Services, The Value Line- Data Base-
II: A User's Manua1 (New York: Arnold Bernhard, 1981), chap. 4,
p. 1.
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transaction which is unusual in nature but not likely to be non- 
53recurring. These unusual gains or losses (field 166) are not a
component of special items (field 168) as reported by Value Line. 
Special items are gains or losses which are expected to be non­
recurring but do not quality for treatment as discontinued operations
or as extraordinary items.^ These special gains or losses are also
55accorded separate disclosure under APBO No. 30.
A total restatement of income to working capital provided by 
operations is not possible due to the limitations inherent in Value 
Line. Value Line does not provide an item by item breakdown of 
expenses and revenues, therefore, complete adjustment of income for 
revenues not providing working capital and expenses not using working 
capital cannot be accomplished. Accordingly, a surrogate for working 
capital provided by operations, denoted WCPt , is calculated as 
follows:
WCPt = [(It-UGt+ULt)+Dt+Tt] (1)
Working capital provided by operations equals income before dis­
continued operations, special gains or losses, and extraordinary items 
less unusual gains, plus unusual losses, depreciation, depletion, 
amortization and deferred income taxes.
53 Accounting Principles Board, Opinion No. 30, "Reporting the 
Results of Operations" (New York: AICPA, June 1973), par. 26.
^  Value Line Data Services, chap. 10, p. 1.
55 Accounting Principles Board, Opinion No. 30, par. 26.
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By removing UĜ . from 1^ and adding UL^ back to I^, income is 
partially adjusted for gains and losses arising from transactions 
involving the noncurrent balance sheet accounts. Adding Dt and T to 
Ij., adjusts I for the major expense items which were not uses of 
working capital.^
In the second step, the net change in non-cash working capital 
for period t, denoted ANWCt , is computed as follows:
ANWCt = f(EWCt-BWCt)-(Ct-Ct_1)] (2)
The net change in non-cash working capital is equal to the change in 
working capital less the change in the balance of cash. Once the net 
change in the non-cash working capital is known, cash provided by 
operations, denoted F for period t, can be computed by adjusting 
working capital provided by operations for the change in the non-cash 
working capital items, or:
Ft = WCPt " * Ct
In addition to the calculation of operating cash flow, the 
predictor variable historical cost income from continuing operations, 
denoted HĈ ., must be computed. Equation (4) gives the form of that 
calculation.
HC = I + SG - SL (4)t t t t
3 Adjustments such as these are required by paragraphs 10-14 
of Accounting Principle Board Opinion No. 19, "Reporting Changes in 
Financial Position."
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Historical cost income from continuing operations equals historical
cost income before discontinued operations, special gains or losses,
and extraordinary items plus special gains, less special losses.
Current cost data reported on the FASB Statement 33 Data Bank
are presented in two formats, raw data as reported by the individual
firms, and processed data. Depending on the comprehensiveness of
restatement, SFAS No. 33 allows current cost data to be reported in
57either average or year-end dollars. In order to insure all current 
cost information utilized in this study is measured in like units 
(i.e. average dollars), this study makes use of the processed data 
set. Preparers of the data bank converted a firm's raw data to pro­
cessed data by:
1) Restating to average dollars of the fiscal period, current
cost data prepared in dollars other than average dollars
of the fiscal period, then
2) Restating to average 1980 dollars, all 1979 current cost 
data.
As this study examines current cost data, without general
price level adjustments, processed 1979 current cost data (income
from continuing operations, a^d the 1979 holding gain or loss,
HG^g) must be restated to average 1979 dollars. This is accomplished
by dividing CC and HG7Q by the factor 1.1352. This factor repre-
/ y / y
sents the average 1980 Consumers Price Index for All Urban Consumers
Financial Accounting Standards Board, Statement of 
Financial Accounting Standards No. 33, pars. 51-56.
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divided by the average 1979 Consumers Price Index for All Urban
Consumers, the factor which was used by the data base preparers to
58restate 1979 current cost data to average 1980 dollars.
Sample Selection 
A sample of firms will be drawn from the nonfinancial file of 
the FASB Statement 33 Data Bank. This nonfinancial file consists of 
827 firms which are not financial institutions or insurance companies. 
All of the firms have December or January fiscal year ends and met the 
SFAS No. 33 size tests for compliance with SFAS No. 33 in fiscal years 
1979 and 1980.
Although a file containing the current cost data of 212
financial institutions and insurance companies is available on the
FASB Statement 33 Data Bank, this study is limited to an examination 
of only the nonfinancial file. This limitation is imposed on the 
study as the asset structures of the two groups is likely to be too 
different to warrant treating them as a homogeneous sample. The asset 
structures of financial institutions and insurance companies are
highly liquid, while many industrials are heavily invested in
property, plant, and equipment.
In this study, only those firms which meet the following
selection criteria will be included in the sample:
1) The firm is included on the Value Line Data Base;
Miklos A. Vasarhelyi, et al., FASB Statement 33 Data 
Bank User's Manual (New York: Arnold Bernhard, 1981), p. 25.
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2) The firm presented at least the minimum current cost 
disclosures for both fiscal years 1979 and 1980;
3) The firm's primary operations are not classified in one of 
the following industries:
(a) oil and gas extraction,
(b) mining,
(c) forestry, or
(d) income producing real estate; and
4) The firm was not involved in a merger, significant acqui­
sition, or disposition of an operating segment during the
fiscal years 1979, 1980, or 1981.
To be included in the sample, a firm must have been included
in both the Value Line Data Base and the FASB Statement 33 Data Bank.
This first criterion is imposed as cash flow data and historical cost 
data are being collected from the Value Line Data Base, while current 
cost data are being collected from the FASB Statement 33 Data bank.
The second criterion insures that all sample firms have cur­
rent cost information for the test period. SFAS No. 33 provides 
that if no material difference exists between income from continuing 
operations measured on a historical cost/constant dollar basis and in­
come from continuing operations measured on a current cost basis, cur-
59rent cost information for that fiscal period need not be reported.
Financial Accounting Standards Board, Statement of 
Financial Accounting Standards No. 33, par. 31.
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However, as SFAS No. 33 does not define materiality, this study could 
be affected in the following ways:
a) Firms omitted presentation of current cost data when in 
fact there was a material difference between historical 
cost/constant dollar data and current cost data; or
b) Firms presented current cost data when in fact there was
no material difference between historical cost/constant 
dollar data and current cost data.
SFAS No. 33 initially excludes from current cost restatement 
requirements unprocessed natural resources and income producing real 
estate.^ The purpose of the third criterion is to exclude from the 
sample of firms those entities which were likely not to have restated 
their holdings of these types of assets. Identification of industry 
classification is based on the primary two digit Standard Industrial 
Classification (SIC) code reported for each firm on the Value Line 
Data Base.
Those firms which have been involved in mergers, significant 
acquisitions, or dispositions of operating segments have significantly 
altered the composition of their productive capacity and the nature 
of their cash flows. During the test or prediction period, a change
in asset structure which alters cash flow may impact on prediction
error. Since this study utilizes prediction error to assess 
differences in the predictive ability of two accounting measure­
ment bases, an attempt should be made to control for known extraneous
60 Ibid., pars. 51-52, 163, 167.
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influences on prediction error. Through criterion four, a degree of 
control is achieved by excluding firms believed to have experienced 
"drastic" changes in their asset structures would provide better 
control. In order to identify firms involved in a merger or
acquisition an examination of the "Mergers and Acquisitions Roster" is 
made.^ Significant dispositions can be identified by reference to a
firm's reporting of discontinued operations (field 167 of the Value
Line Data Base).
Parameter Estimation and Prediction 
of Cash Flows
After selection, the sample is stratified by industry class­
ification (two digit SIC codes), then randomly assigned via computer 
generated random numbers to one of two classifications: group (A),
from which the cross-sectional cash flow predictor models' parameters 
are estimated, or group (B), a hold-out sample which is used to 
forecast cash flow. Stratification of the sample prior to group
assignment insures model parameters will be estimated over all 
industrial classifications represented in the sample.
Using sample group (A), ordinary least squares regression is
performed on models (1) thru (9), to estimate the individual cross-
sectional models' parameters (a. and b. .). In these models, data for 
F  J i , J
fiscal years 1979 and 1980 are used to explain actual 1981 cash flow 
from operations.
^  "Mergers and Acquisitions Roster," Mergers and Acquisi- 
tions: The Journal of Corporate Venture (Summer 1979 - Winter 1982).
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Following tests to determine that the assumptions of linear 
regression are met by the set of predictor models, hold-out sample 
group (B) is used in conjunction with models (1) thru (9) to forecast 
1981 operating cash flows, denoted F. For models, (1) through (9), 
forecast errors are developed from the predictions of the hold-out 
firms' 1981 operating cash flows. The forecast error is designated as 
the absolute value of the difference between a firm's forecasted 1981 
operating cash flow, F, and the actual 1981 cash flow, F, divided by 
the actual cash flow, or:
e. . = F. . - F. / F. 
i.J i.J i i
where: i = the ith firm; and 
j = the jth model.
Thus, the forecast error is stated as a percentage, representing 
relative rather than absolute error. Stating forecast error as a 
percentage of actual operating cash flow adjusts for differences in 
the size of the sample firms' cash flows.
This study is concerned with the differences in the relative 
magnitude of the forecast errors, rather than the direction of the 
forecast errors. If the forecast errors are not adjusted to their 
absolute values, in a test of hypotheses one model could overpredict 
for example by 1% while a corresponding model underpredicts by 1%, and 
the erroneous conclusion be drawn that there is a statistical dif­
ference in the predictive ability of the two models. Realistically, 
neither model would be better at forecasting cash flow, both estimates 
differ from actual cash flow by 1%. Therefore, to avoid the situation
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described above, the absolute value of the forecast errors will be 
employed in tests of hypotheses.
The absolute values of the relative forecast errors for each 
model are summed across all companies in sample group (B), and an 
average forecast error, designated EL , is determined for each model. 
These average forecast errors become elements in two sets of vectors. 
The first vector set contains two 1 x 6  vectors, while the second 
vector set contains two 1 x 3  vectors. These vectors of mean forecast 
errors are utilized in subsequent hypotheses testing. The first set 
of vectors takes the following form:
U 1 = ^ 1 ’ ^ 1 ’ ^2 ’ ^ 2 ’ S ’
2̂ = ̂ 4* 5̂* ^6* ^7* ̂ 8’ ^9^
where: E^ thru are means of forecast errors for models (1) thru
(9). Vector is a vector of mean forecast errors for the historical 
cost models, (1) thru (3). Vector is a vector of mean forecast 
errors for the current cost models, (4) thru (9). Each current cost 
model in vector is paired against a historical cost model counter­
part. Table 5 gives a visual representation of these pairings.
The second set of vectors takes the following form:
U3 = ^ 4 ’
u4 = (e 5 , e ?> e 9)
where: E, thru E„ are means of forecast errors for models (4)4 9
thru (9). Vector is a vector of mean forecast errors for the
TABLE 5
VECTOR Ux AND U2 MODEL PAIRINGS
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MODEL VECTOR
F81,l “ al + bl,lHC80 





F81,l ~ al + bl,lHC80
F81,5 = a5 bl,5CC80 + b2,5HG80
(1)
(5)
F81,2 a2 + bl,2S80 + b2,2HC80 





F81,2 a2 + bl,2S80 + b2,2HC80




F81,3 a3 + bl,3S80 + b2,3S79 + b3,3HC80 + b4,3HC79 U]
F81,8 = a8 + bl,8S80 + b2,8S79 + b3,8CC80 + b4,8CC79 U2
F81,3 a3 + bl,3S80 + b2,3S79 + b3,3HC80 + b4,3HC79
F81,9 a9 + bl,9S80 + b2,9S79 + b3,9C°80 + b4,9CC79
(3)
+ b5,9HG80 + b6,9HG79 ^
where:
IL
Fft1 . = fiscal 1981 operating cash flow as forecast by the jth 
’■-* model;
HC, CC, HG, S, a., and b. . are as previously defined; 
J 11J
t = fiscal 1980; and
t-1 = fiscal 1979.
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current cost models which represent Revsine's extrapolative predictive
approach, while vector is a vector of mean forecast errors for the
current cost models which represent Revsine's leading indicator




Within the context of the previously stated research objec­
tives of this study, the following primary hypotheses are tested: 
Hypothesis 1: There is no statistical difference in the mean relative
forecast errors resulting from the use of current cost 
data in selected models and the mean relative forecast 
errors resulting from the use of historical cost data 
in comparative models.
• y  ‘W  = 101
Ha : t [0], where: and are vectors
of means as previously defined, and [0] is
a 1 x 6 vector of zeros.
A rejection of this null hypothesis would imply either SFAS No. 33 
current cost data or historical cost data provide a more accurate pre­
diction of subsequent periods' operating cash flows. Failure to 
reject the hypothesized null would imply no difference in the ability
Revsine, "Replacement Cost Accounting: A Theoretical
Foundation," pp. 178-198.
TABLE 6
VECTOR U0 AND U. MODEL PAIRINGS 3 A
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MODEL VECTOR
;81,4 34 + bl,4CC80
'81,5 = a5 + bl,5CC80 + b2,5HG80
(4)
(5) U,
^81,6 a6 + bl,6S80 + b2,6CC80
’81,7 = a7 + bl,7S80 + b2,7CC80 + b3,7HG80
(6)
(7)
F81,8 = a8 + bl,8S80 + b2,8S79 + b3,8CC80 + b4,8CC79
F81,9 = a9 + bl,9S80 + b2,9S79 + b3,9CC80 + b4,9CC79
+ b5 9 HG80 + b6 ^gHG7g (9)
where:
F01 . = fiscal 1981 operating cash flow as forecast by the jth
81>J model;
HC, CC, HG, S, a., and b. . are as previously defined;
J 1 > J
t = fiscal 1980; and
t-1 = fiscal 1979.
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of the two accounting measurement bases to forecast a subsequent 
period's operating cash flow.
In the event that the first null hypothesis is rejected, 
secondary tests will be performed to determine which model pairings 
are statistically different from the hypothesized null. Given the 
form of the test vector:
[u 2-u 1 j=[(e 4-e 1),(E5-Ex),(e 6-e 2),(e 7-e 2),(e 8-e 3),(E9-E3)1,
significant negative paired mean differences would indicate that the 
current cost predictor models' mean forecast errors are statistically 
less than their historical cost counterparts. Negative paired mean 
differences would, therefore, imply that current cost data enables 
financial statement users to more closely assess a subsequent period's 
operating cash flow, than historical cost data. Positive paired mean 
differences would indicate the current cost predictor model's mean 
forecast errors are statistically greater than their historical cost 
counterparts. This would imply financial statement users could better 
assess a subsequent period's operating cash flow using historical cost 
data.
Hypothesis 2: There is no statistical difference in the mean relative
forecast errors resulting from current cost models 
employing Revsine's leading indicator predictive 
approach and the mean relative forecast errors 
resulting from current cost models employing Revsine's 
extrapolative predictive approach.
2
: ^ [0), where: and are vectors
of means as previously defined, and [0] is a 
1 x 3  vector of zeros.
A rejection of this null hypothesis would imply either models
employing total replacement cost income (replacement cost income from
continuing operations plus holding gain or loss) or models employing 
only replacement cost income from continuing operations provide a more 
accurate prediction of subsequent periods' operating cash flows.
Failure to reject the hypothesized null would imply no difference in 
the ability of the two replacement cost income concepts to forecast a 
subsequent period's operating cash flow.
In the event that the second null hypothesis is rejected, 
secondary tests will be performed to determine which model pairings 
are statistically different from the hypothesized null. Given the 
form of the test vector:
[U4-U3] - [(E5-E4), (E7-E6), (Eg-Eg)],
significant negative paired mean differences would indicate the 
leading indicator predictive approach models' mean forecast errors are 
statistically less than their extrapolative predictive approach 
counterparts. Negative paired mean differences would, therefore, 
imply that total replacement cost income enables financial statement 
users to more closely assess a subsequent period's operating cash 
flow, than replacement cost income from operations. Positive paired 
mean differences would indicate the leading indicator predictive
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approach models' mean forecast errors are statistically greater than 
their extrapolative predictive approach counterparts. This would 
imply financial statement users could better assess a subsequent 
period's operating cash flow using Revsine's extrapolative predictive 
approach.
Statistical Tests
Use of a univariate statistical technique would be possible to 
test the equivalence of mean forecast errors for each model pairing. 
However, the primary objective of this study is a comparison of the 
predictive relevance of two accounting measurement bases, historical 
cost and current cost. Therefore, a more appropriate methodology is 
one which ignores individual model biases by comparing mean forecast 
errors simultaneously across all model pairings. The test statistic 
which this study employs to simultaneously test the equivalence of the 
mean vectors (U^, U , U^, and U^) with regard to null hypotheses 1 and 
2, is Hotelling's T^.
2Hotelling's T is a multivariate T test, appropriate for a 
comparison of two vectors of means. The multivariate null hypothesis 
holds true only if the mean vectors are statistically equivalent
across all mean pairings. Acceptance of the multivariate null hy­
pothesis is equivalent to accepting all univariate null hypotheses.
2Two assumptions underlie Hotelling's T :
1) The vectors of mean variables are sampled from multi­
variate normal populations; and
2) The covariance matricies of the populations are equal.
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Mean vectors sampled from a multivariate normal distribution conform
to the shape of the F - distribution. Sufficiently large samples do
conform to the F - distribution regardless of the shape of the parent
2population. Hotelling's T is also unaffected by unequal covariance
63matricies as long as sample size is fairly large.
2A significant T which exceeds the critical value for a chosen 
level of significance must be probed to determine which mean pairing, 
or combination of mean pairings are responsible for the rejection of 
the null hypothesis. In this study, two group linear discriminant 
function analysis is performed to determine which of the model pair­
ings maximizes the difference between the accounting measurement
bases. Ranking from highest to lowest the absolute values of the
standardized discriminant function coefficients, indicates the sig­
nificance of each model pairing with regard to the rejection of the 
null hypothesis.̂ 4
Summary
This chapter delineates the research methodology employed in 
this study. The first section discusses the selection of cash flow
predictor models and the operationalizing of those models' dependent
and independent variables. Accordingly, nine cash flow predictor 
models are selected. These included three models whose explanatory
Richard J. Harris, A Primer of Multivariate Statistics (New 
York: Academic Press, 1975), pp. 85, 87.
64 Ibid. , p. 73.
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variables are historical cost measures, while the other six models 
employ current cost measures to forecast operating cash flow.
Subsequent sections of the chapter discuss sample selection 
procedures, parameter estimation, and the prediction of cash flows. 
The final section of the chapter presents the research hypotheses and 
the statistical techniques employed to test those hypotheses. The 




This chapter presents the results of the application of the 
research methodology delineated in Chapter III. The first section of 
the chapter discusses the results of the sample selection process. 
Subsequent sections report the results of parameter estimation for 
the cash flow predictor models, forecasting, and hypothesis testing.
The Sample
The results of applying sample selection criteria (1), (2), 
and (3), as described in the preceding chapter, are shown in Table 7. 
By application of these criteria, a sample of 366 firms was drawn 
from the nonfinancial file of the FASB Statement 33 Data Bank. Five 
of these firms were then dropped from the sample because they com­
prised SIC code classifications containing only one firm. In order 
to insure all industrial classifications represented in the sample 
would be used to estimate the cross-sectional predictor models' para­
meters, as well as forecast cash flows, the sample was stratified 
prior to random assignment to sample group (A) or (B) . As SIC 
classifications with less than two firms could not be represented in 
both sample groupings, they were eliminated from the sample.
The final sample was composed of 361 firms, representing 33 





Number of firms on the non financial file of the FASB 
Statement 33 Data Bank 827
Less:
Firms not on Value Line Data Base, or 
having incomplete Value Line data (56)
Firms having incomplete current cost data (373)
Firms classified in the oil and gas 
extraction, mining, forestry, or 
real estate industries (32)
Industry categories with only one 
sample firm _(5)
Number of firms in the total sample 361
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sample groups (A) or (B), resulted in 181 firms being assigned to 
group (A) and 180 firms to group (B) . The number of firms per 
industry classification for the total sample and sample groups (A) 
and (B) is disclosed in Table 8. A full listing of the firms 
included in the sample, each firm's primary industry code, and sample 
group assignment is found in Appendix 1.
In the preceding chapter, a fourth sample selection criterion 
was proposed. This criterion provided that the firm was not involved 
in a merger, significant acquisition, or disposition of an operating 
segment during the fiscal years 1979, 1980, or 1981. This sample 
selection criterion was not imposed in the sample selection process. 
Although a firm involved in a merger or acquisition could be 
identified by referring to the "Mergers and Acquisitions Roster," a 
measure of significance could not be derived with which to assess the 
effect of the acquisition on the acquiring firm's asset structure. 
For some acquisitions, the "Roster" reported total assets acquired; 
for others, the acquired company's income for the preceeding year; 
while in some cases, not even the terms of acquisition were
disclosed. Acquisitions ranged from acquiring less than a 10% 
interest in stock, to a 100% takeover of a company in which the 
acquiring firm had no previous interest.
Of the firms remaining after application of selection
criteria (1) thru (3), only 151 were not involved in a merger, 
acquisition, or disposition during the fiscal years 1979, 1980,
or 1981. Eleven of the 151, comprised SIC code classifica­
















TWO DIGIT SIC CODE CLASSIFICATIONS OF THE SAMPLE
Number In Number In
Industry Description Total Sample Group (A)
Construction - general contractors 4 2 -
Construction - other than general contractors 3 2
Food and kindred products 18 9
Tobacco manufactures 4 2
Textile mill products 2 1
Apparel and other products made from fabrics 4 2
Lumber and wood products, except furniture 5 2
Paper and allied products 11 6
Printing, publishing, and allied industries 9 4
Chemicals and allied products 33 17
Petroleum refining and related industries 2 1
Rubber and miscellaneous plastics products 3 1









32 Stone, clay, glass, and concrete products 13 7 6
33 Primary metals industries 20 10 10
34 Fabricated metal products, except machinery 
and transportation equipment 17 8 9
35 Machinery, except electrical 21 11 10
36 Electrical and electronic machinery, 
equipment and supplies 17 8 9
37 Transportation equipment 17 9 8
38 Measuring, analyzing, and controlling 
instruments; photographic, medical, 
and optical goods, watches and clocks 8 4 4
39 Miscellaneous manufacturing industries 4 2 2
40 Railroad transportation 8 4 4
42 Motor freight transportation and warehousing 2 1 1
45 Transportation by air 15 7 8









47 Transportation services 3 2 1
48 Communication 7 3 4
49 Electric, gas, and sanitary services 83 42 41
50 Wholesale trade - durable goods 4 2 2
53 General merchandise stores 9 4 5
54 Food stores 5 3 2
56 Apparel and accessory stores 3 1 2
58 Eating and drinking places 2 1 1
59 Miscellaneous retail 3 2 1
78 Motion pictures 2 1 1
Total Number of Firms Per Sample Grouping 361 181 180
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classified as utilities (SIC 49), while the 58 nonutilities 
represented 15 industry classifications. Since any attempt at 
cross-sectional analysis using this utility dominated reduced sample 
would have been at best tenuous, sample selection criterion (4) was 
dropped.
In view of the cross-sectional nature of this study, and the 
number of firms involved in merger, acquisition, or disposition 
activities, dropping sample selection criterion (4) is not viewed as 
a serious limitation to the study. The final sample was composed of 
361 firms, representing 33 industry classifications, which disclosed 
current cost data for fiscal years 1979 and 1980. Therefore, given 
the cross-sectional nature of the study, one would expect the effects 
of such activities on the prediction of cash flow to average out 
across the sample.
Regression Analysis
Using sample group (A), ordinary least squares regression was
performed on models (1) thru (9) to estimate the individual
cross-sectional models' parameters (a. and b. .).^ The
F  J i . J
results of this process are presented in tables 9 thru 17. 
Each table lists the regression equation's intercept para­
meter, independent variables,^ the coefficients of the independent
^  In this study, all regression analysis was performed 
utilizing the SAS-79 computer package.
^  The values of the dependent and independent variables for 
each sample firm are presented in Appendix 2.
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variables, the standard error of the estimate of each coefficient,
and the level of significance associated with rejecting the null
hypothesis that the coefficient is actually zero. Also included in
the tables are the mean square error, overall F statistic for the
2regression equation, the significance level of the equation, and R .
2The coefficient of determination, R , measures the percentage of the
total variation of the dependent variable explained by the
independent variables.
The coefficient of determination ranged from 0.5696 for model
(4) to 0.8707 for model (9). Thus, a large percentage of the total
variation in the dependent variable, 1981 operating cash flow, was
explained by the independent variables. In every case, the
regression model was significant at the 0.0001 level.
Only in the models incorporating lagged values of the
explanatory variables [models (3), (8), and (9)], were some of the
coefficients of the independent variables not significant at an alpha
level of less than or equal to 0.001. The significance of variables:
S.,_ and CCori in model (9) are statistically questionable (alpha 
/ y  o(J
levels of 0.1564 and 0.1199, respectively), while variables: Sg^ and
in model (3), and CCgg in model (8), and Sg^ and in
model (9) are clearly statistically insignificant (alpha levels of 
0.8939, 0.6922, 0.2631, 0.8169, 0.5430, and 0.9506, respectively).
Failure of all independent variables in models (3), (8), and (9) to 
be statistically significant stems from the high degree of correla­
tion between the lagged values of the independent variables. 
This fact can be seen in Table 18 which presents only the diagonal
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TABLE 9
RESULTS OF PARAMETER ESTIMATION
REGRESSION MODEL 1
HISTORICAL COST DATA
Model: Fgl = ^  HCgQ
Mean Square Error 20,462.89
Overall F Value 945.07
Significance Level of Overall F (PR > F) 0.0001
R2 0.8408
Significance Level Standard Error
Parameter Estimate of Estimate of Estimate
(PR > 1 t I)
Intercept 32.8162 0.0085 12.3386
HC__ 1.7630 0.0001 0.0573oU
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TABLE 10
RESULTS OF PARAMETER ESTIMATION 
REGRESSION MODEL 2 
HISTORICAL COST DATA
Model: FgJ a2 + b ^ S g g  + b2>2HC80
Mean Square Error 19,453.58
Overall F Value 502.19





(PR > 1 t I )
Standard Error 
of Estimate
Intercept 22.3550 0.0746 12.4648
S80 0.0200 0.0016 0.0062
HC*n 1.4538 0.0001 0.1114
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TABLE 11
RESULTS OF PARAMETER ESTIMATION
REGRESSION MODEL 3
HISTORICAL COST DATA
Model: Fgl a3 + b ^ S ^  + b2 }3S79 + b3,3HC80 + b4,3HC79
Mean Square Error 17,567,16
Overall F Value 283.34
Significance Level of Overall F (PR > F) 0.0001
R2 0.8656
Parameter Estimate
Significance Level Standard Error 
of Estimate of Estimate























RESULTS OF PARAMETER ESTIMATION
REGRESSION MODEL 4
CURRENT COST DATA
Model: Ffil = + b ^ C C ^
Mean Square Error 
Overall F Value
Significance Level of Overall F (PR > F)
Significance Level Standard Error 
Parameter Estimate of Estimate of Estimate
(PR > It|)
Intercept 126.0363 0.0001 18.6302







RESULTS OF PARAMETER ESTIMATION
REGRESSION MODEL 5
CURRENT COST DATA
Model: Fgl a5 + b ^ C C ^  + b2 ,5HG80
Mean Square Error 23,648.58
Overall F Value 397.32
Significance Level of Overall F 0.0001
R2 0.8170
Parameter Estimate
Significance Level Standard Error 
of Estimate of Estimate















RESULTS OF PARAMETER ESTIMATION
REGRESSION MODEL 6
CURRENT COST DATA
Model: Fgl a6 + b1 6 Sg0 + b2,6CC80
Mean Square Error 31,305.64
Overall F Value 278.37
Significance Level of Overall F (PR > F) 0.0001
R2 0.7577
Significance Level Standard Error 
Parameter Estimate of Estimate of Estimate












RESULTS OF PARAMETER ESTIMATION
REGRESSION MODEL 7
CURRENT COST DATA
Model: Fgl a? + b ^ S ^  + b ^ C C ^  + bg 7HGg0
Mean Square Error 18,471.66
Overall F Value 356.08
Significance Level of Overall F (PR > F) 0.0001
R2 0.8579
Parameter Estimate
Significance Level Standard Error 
of Estimate of Estimate



















RESULTS OF PARAMETER ESTIMATION
REGRESSION MODEL 8
CURRENT COST DATA
Mean Square Error 29,682.12
Overall F Value 149.73








Intercept 39.0657 0.0127 15.5143
S80 0.1087 0.0179 0.0455
S79 -0.0580 0.2631 0.0517
CC80 -0.0755 0.8169 0.3256
CC79 1.2820 0.0008 0.3743
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TABLE 17
RESULTS OF PARAMETER ESTIMATION
REGRESSION MODEL 9
CURRENT COST DATA
Model: l‘gl >9Sft0 + b2,9S79 + b3,9CC80 + b4,9CC79
+ b5,9H°80 + b6,9HG79
Mean Square Error 17,091.98
Overall F Value 195.29










Significance Level Standard Error 
of Estimate of Estimate









elements of the Spearman rank correlation matrix for the explanatory 
variables. This diagonal represents the correlations between lagged 
values of the explanatory variables. Generally correlations of 
greater than 0.75 are considered to be high.
In an effort to reduce the correlation between lagged values 
of the independent variables, stepwise linear regression was 
performed to respecify models (3), (8), and (9), so that they
contained only the more significant lag of each independent variable. 
Accordingly models (3), (8), and (9) were respecified as follows:
F81 = a3 + V 3 S80 + b2,3 S79 + b3,3 HC80 + b4,3 HC79 (3)
to: F81 = a3 ' + bl,3 ’ S80 + b2,3' HC79 (3*)
F81 = a8 + bl ,8 S80 + b2,8 S79 + b3,8 CC80 + b4,8 CC79 (8)
to: F81 = a8 ' + bl,8 ' S80 + b„ 8 ’ CC79 (8')








to: F81 = a9' + bl,9 ' S80 b2 ,9' CC79 + b3,9' HG80 (9')
where: F81’ S80’ HC79- CC79> HG80’ a ., and b . .are J i »J
as previously
defined.
Although models (1), (2), (4), (5), (6), and (7) were not
respecified, in order to simplify subsequent notation they are
referred to as models d');, (2 1), (A’), (5'), (6 '), and (7'),
respectively.
The results of parameter estimation for respecified models 










respecification, all of the independent variables for models (3'), 
(S'), and (9'), were significant at an alpha level of 0.0001.
Tests of Hypotheses
Following the estimation of the models' parameters, hold-out
sample group (B) was used in conjunction with models (I1) thru (9')
to forecast 1981 operating cash flows. The forecast errors were then
developed for each of the nine models.^ These forecast errors
2became the input for the Hotelling's T program of the BMDP-81 
computer package, which had the capability to calculate the mean
relative error per model, E , prior to tests of equivalence on the
mean vectors.
Hypothesis 1
There is no statistical difference in the mean relative
forecast errors resulting from the use of current cost data in the 
selected models and the mean relative forecast errors resulting from 
the use of historical cost data in comparative models.
H0 : I V V  = [0]
Ha : fU2-1JJ  * where:
[U2-Ux] = [ (E4, -E1( ) , (E^-E^), (E6,-E2J, 
(E7,-E2,), (Eg,
[0] = [0, 0 , 0 , 0, 0, 0].
-Eg,), (Eg,-Eg,)], and




RESULTS OF PARAMETER ESTIMATION 
REGRESSION MODEL 3' 
HISTORICAL COST DATA
Model: Fg^ = a3 ' + bl ,3' S80 + b2 ,3’ HC79
Mean Square Error 18,002.16
Overall F Value 549.86








Intercept 8.1830 0.4980 12.0514
S80 0.0227 0,0001 0.0057
HC?q 1.6338 0.0001 0.1160
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TABLE 20
RESULTS OF PARAMETER ESTIMATION
REGRESSION MODEL 8'
CURRENT COST DATA
Model: Fgl agI + b^g, SgQ + b^g, CC?g
Mean Square Error 29,562.70
Overall F Value 300.03
Significance Level of Overall F (PR > F) 0.0001
R2 0.7712
Significance Level Standard Error 













RESULTS OF PARAMETER ESTIMATION
REGRESSION MODEL 9'
CURRENT COST DATA
Model: Fgl agt + SgQ + b2 gI CC?g + bg gt HGgQ
Mean Square Error 17,131.39
Overall F Value 388.55
Significance Level of Overall F (PR > F) 0.0001
R2 0.8682
Significance Level Standard Error 
Parameter Estimate of Estimate of Estimate
(PR > It|)
Intercept 4.0620 0.7390 12.1740
S80 0.0293 0.0001 0.0052
CC79 1.3125 0.0001 0.1263
HG80 0.4829 0.0001 0.0423
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A rejection of this null hypothesis would imply a difference in the 
predictive ability of the two accounting measurement bases. Failure 
to reject the hypothesized null would imply no difference in the 
ability of the two accounting measurement bases to forecast a 
subsequent period's operating cash flow.
2In order to reject the null hypothesis, the observed T must 
2 2exceed the critical T value. T converts to the F-distribution, 
with p and N-p degrees of freedom, or:
p(N-l)
where: F = the calculated value of F,
N = the number of observations,
p = the number of model pairings, and
2 2 T = the observed value of T .
2Therefore, the critical T value for a given level of significance,
68or, is an F value with p and N-p degrees of freedom, or:
Fa ; P. N-p
The vector of differences (i.e. [l^-U^]) which was developed
to test the first hypothesis, is:
[(E4,-E1(), (E5,-Elt), (E6 ,-E2 .), (E7,-E2 ,), (E8,-E3I), (EgI-E3 ,)] 
[(1.3429, - 0.004, 0.3145, - 0.1429, 0.4322, -0.0014)]
/ O
Donald F. Morrison, Multivariate Statistical Methods, 2nd 
ed. (New York: McGraw-Hill, 1976), p. 131.
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2For this test vector the observed value of T was 59.201, which
69converts to an F value of 9.5912 with 6 and 174 degrees of freedom. » 
This converted F value is significant at an alpha level of less than 
0.0001. Thus, the null hypothesis of equality of the mean forecast 
errors resulting from the use of current cost data, or historical 
cost data in selected models, is rejected. This implies there is a 
difference in the ability of current cost data and historical cost 
data to predict a subsequent period's operating cash flow. Visual 
inspection of the the vector of paired mean differences indicates the 
mean residuals from current cost models (4'), (6'), and (8 1) are
greater than their historical cost counterparts [models (1'), (2 '), 
and (31)]. This may imply historical cost models (1'), (21), and
(3') more closely assess a subsequent period's operating cash flow 
than their current cost counterparts, models (4'), (6 '), and (8 '). On 
the other hand, the mean residuals from the current cost models 
employing holding gain or loss as an explanatory variable [models 
(51), (7'), and (9')] are less than their historical cost
counterparts [models (1'), (21), and (3')]. This may imply current 
cost models (5'), (7'), and (9') more closely assess a subsequent 
period's operating cash flow than their historical cost counterparts 
[models (1'), (2'), and (3')].
69 2The conversion of T tff F is:
N-p 180-6




There is no statistical difference in the mean relative 
forecast errors resulting from current cost models employing 
Revsine's leading indicator predictive approach, and the mean 
relative forecast errors resulting from current cost models employing 
Revsine's extrapolative predictive approach.^
io2- ivy = [0][a2: 'vy t 10], where:
[iyu3j = l(Iv,-Ê ,), (E7,-E6,), (Eg,-EgI)], and
[0] = !(), 0, 0]1.
Rejection of this null hypothesis would imply either models 
employing total replacement cost income (replacement cost income from 
continuing operations plus holding gain or loss), or models 
employing only replacement cost income from continuing operations 
are better able to predict subsequent periods' operating cash flows. 
Failure to reject the hypothesized null would imply no difference in 
the ability of the two replacement cost income concepts to forecast a 
subsequent period's operating cash flow.
The vector of differences (i.e. [U^-U^]) which was developed
to test the second hypothesis is:
[(E5,-E4,), (E7,-E6,), (Eg,-Eg,)]
[(-1.3469, -0.4574, -0.4336)]
^  Revsine, "Replacement Cost Accounting: A Theoretical
Foundation," pp. 178-198.
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2For this test vector the observed value of T was 46.9147, which 
converts to a F of 15.4635 with 3 and 117 degrees of freedom.^ This 
converted F value is significant at an alpha level of less than
0.0001. Thus, the null hypothesis of equality of the mean forecast
errors resulting from the use of total replacement cost income vs 
replacement cost income from continuing operations in selected 
models, is rejected. This implies there is a difference in the 
predictive ability of the two current cost income measures. Visual
inspection of the test vector of mean differences indicates the mean
residuals from all models employing total replacement cost income 
[models (51), (7'), and (91)] are less than their counterparts
[models (4'), (6 '), and (8'J] employing replacement cost income from 
continuing operations. The inference which can be drawn from these 
results is that Revsine's leading indicator predictive approach is 
better able to assess a subsequent period's operating cash flow, than 
the extrapolative approach.
To determine on which model pairings the observed residuals 
differ most sharply from the null hypothesis of equality, a two-group 
linear discriminant function is calculated. Ranking from highest to 
lowest the absolute values of the standardized discriminant function 
coefficients, indicates the significance of each model pairing 
with regard to the rejection of the null hypothesis. For the model
71 2The conversion of T to F is:
p _N~jj—  ,̂2 180-3—  gi47 - 15 4635
b P(N-l) 1 3(180-1)
pairings tested by the second hypothesis, the standardized
discriminant function coefficients and the ranking of each
72coefficient’s absolute value, are reported in Table 22.
TABLE 22
STANDARDIZED DISCRIMINANT FUNCTION COEFFICIENTS:
HYPOTHESIS TEST 2
Model Pairings Coefficient Ranking
(S') vs (4') 3.19754 1
(7’) vs (6 ’) -0.98797 3
(8 ') vs (9’) -1.69085 2
Since tests of the first and second hypotheses resulted in 
the rejection of the null hypotheses, a third hypothesis test was 
performed to determine if the current cost models employing total 
replacement cost income [models (5'), (7'), and (9')] were better
predictors of the subsequent period’s cash flow, than their
historical cost counterparts [models (I1), (2'), and (3')].
The methodology employed to test this third hypothesis was
the same as the methodology employed to test the first two hypotheses. 
Two vectors of mean forecast errors were constructed. These vectors 
took the following form:
Two-group linear discriminant analysis was performed 
utilizing the SPSS computer package.
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U5 = (Ê , , E2,, E3,)
Ug — (E^, , E^,, Eg,)
where:
E^,, E2 ,, ^31 > ^511 7’’ an<* 9 ' are means °f forecast
errors for models (1'), (2'), (3'), (5'), (7'), and (91),
respectively,
Hypothesis 3
There is no statistical difference in the mean relative 
forecast errors resulting from the use of total replacement cost
income in the selected models and the mean relative forecast errors
resulting from the use of historical cost data in comparable models.
H03: [V U5> = 101
Ha : [U6“05 ] f (0], where
[u6_u5 ] = (E5 ,-Elt), (E71-E2 J ,  (Eg , -E3 , ) ] , and 
[0] = [0 , 0 , 0].
Rejection of this null hypothesis would imply either models
employing total replacement cost income (replacement cost income from 
continuing operations plus holding gain or loss) or models employing 
historical cost income from continuing operations are better able to 
predict subsequent periods' operating cash flows. Failure to reject 
the hypothesized null would imply no difference in the ability of the 
two accounting measurement bases to forecast a subsequent period's 
operating cash flow.
The vector of differences (i.e. [U^-U,.]) which was developed 
to the third hypothesis is:
100
[E51-Er J, (E7,-E2 ,), (Eg ,-E3 JJ
[(-0.004, -0.1420, -0.0014)]
2For this test vector the observed value of T was 22.7239, which
73converts to an F value of 7.49 with 3 and 177 degrees of freedom.
This converted F value is significant at an alpha level of 0.0001.
Thus, the null hypothesis of equality of the mean forecast error is 
rejected. Visual inspection of the vector of differences indicates 
the mean residuals from all models employing total replacement cost 
income [models (5*), (7'), and (91 ) ] are less than their historical
cost counterparts [models (1‘), (2'), and (3')]. Therefore, current 
cost models including holding gains or losses are better predictors 
of subsequent periods' cash flows than the historical cost models. 
Furthermore, SFAS No. 33 current cost data as currently specified,
calculated, and presented allows a "better" assessment of a sub­
sequent period's operating cash flow.
Assessing operating cash flows is the first step in making
assessments as to net cash inflows to the enterprise, which in turn 
should aid investors, creditors, and others in assessing the amount, 
risk, and timing of their related net cash inflows. These results 
support the FASB's contention that current cost data may better aid
^  The conversion of T^ to F is:
F = -5^2—  T2 = .Iff0-3 22.7239 = 7.4900.
p(N-l) 3(180-1)
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financial statement users in assessing future net cash flows to the
74reporting enterprise, than historical cost data.
Table 23 reports the standardized discriminant function 
coefficients and the ranking of each coefficient's absolute value, 
for the model pairings tested by hypothesis 3. The current cost 
model whose forecast residuals were statistically most different from 
those of its historical cost counterpart, was model (71):
F81 a71 + bl, 7 ' S80 + b2 ,7' CC80 + b3,7' HG80
TABLE 23
STANDARDIZED DISCRIMINANT FUNCTION COEFFICIENTS: 
HYPOTHESIS TEST 3
Model Pairings Coefficient Ranking
(5') vs (1') -3.53447 2
(7') vs (2') 4.22792 1
(9’) vs (3') -0.61008 3
Fisher found operating cash flows to be inferior to income
measures with regard to the prediction of subsequent periods' cash 
75flows. Using sample group (A), 1980 operating . cash flow was
74 Financial Accounting Standards Board, Statement of 
Financial Accounting Standards No. 33, par. 123.
Fisher, p. 69.
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regressed against 1981 operating cash flow to develop cross-sectional
estimates of a. and b. . for the cash flow predictor model:
J !»J
F81 = a10* + bl,10' F80 (10’*
where: Fg^, , and are as previously defined, and
Fon = actual operating cash flow for fiscal 1980. oU
Forecasting with sample group (B) provided estimates of 1981 cash 
flow and enabled the calculation of forecast errors. A comparison of 
the mean relative forecast error of the current cost model whose 
residuals were statistically most different from its historical cost 
counterpart [model (7')] and the mean relative forecast error of 
model (10') indicates total replacement cost income more closely 
predicts a subsequent period's operating cash flow.
Results of a paired-sample t-test rejected the null 
hypothesis of equality of the mean relative forecast errors of models 
(71) and (10'), at a significance level of 0.002. Since the 
difference in the mean relative forecast errors of these models (i.e. 
[E^, - was equivalent to -0.15424, the current cost forecast
errors were statistically less than the forecast errors from the 
model employing past cash flow as a predictor variable. This result 
implies that the current fiscal period's current cost data allows a 
closer prediction of the subsequent period's operating cash flow, 
than the current fiscal period's operating cash flow.
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Summary
This chapter presented the results of the application of the 
research design. The first section of the chapter reported the
results of the sample selection process, while subsequent sections
discussed the results of parameter estimation, forecasting, and
hypothesis testing.
Tests of the hypotheses indicated the following:
1) There is a significant difference in the mean relative 
forecast errors of the cash flow predictor models
employing current cost data as explanatory variables, and
their historical cost counterparts;
2) Cash flow predictor models employing total replacement 
cost income as a predictor variable yield statistically 
smaller mean relative forecast errors than their 
counterparts employing replacement cost operating income 
as a predictor variable;
3) Cash flow predictor models employing total replacement 
cost income as a predictor variable yield statistically 
smaller mean relative forecast errors than their 
historical cost counterparts; and
4) The current cost model whose forecast residuals were 
statisically most different from its historical cost 
counterpart, yielded a mean relative forecast error which 
was statistically smaller than the mean relative forecast 
error of a comparable model whose predictor variable was 
1980 operating cash flow.
CHAPTER V
SUMMARY AND CONCLUSIONS 
Summary
One financial accounting reporting objective is to provide 
financial information which will aid financial statement users to 
make assessments of future cash flows to the enterprise. This study 
provides empirical evidence to support the FASB's contention that, 
current cost data as specified by SFAS No. 33 may better aid users of 
financial statements to assess future cash flows than historical cost 
financial information. Therefore, the primary objective of this 
study was a comparison of the predictive ability of two accounting 
measurement bases, historical cost and current cost.
In assessing the predictive ability of the two measurement 
bases, the object of prediction was cash flow from operations.
Within that context, the specific research objectives of this study 
were:
1) To determine if SFAS No. 33 current cost data was a
"better" predictor than historical cost data of operating
cash flows.
2) To determine which set of current cost predictor models,




Models derived from the theoretical literature and prior, 
studies were used to forecast 1981 operating cash flow. One set of
models employed as explanatory variables, historical cost data.
Another comparative set of models utilized current cost data to
explain 1981 operating cash flows.
A sample of 361 firms, representing 33 industry
classficiations, was drawn from the FASB Statement 33 Data Bank. The
firms were stratified by industry classification, then randomly
assigned to sample subgroup (A) or (B). Sample group (A) was used in
the development of cross-sectional model parameters for the predictor 
models. After parameter development, sample group (B) was employed 
to forecast 1981 operating cash flows.
Vectors composed of the models' mean relative forecast errors 
were constructed. One set of vectors was used to simultaneously test 
the current cost models' predictive ability against that of the 
historical cost models. Another set of vectors was employed to test 
whether there was a significant difference in the predictive ability 
of the current cost models whose explanatory variables include a
measure of total replacement cost income (current cost income from 
continuing operations plus holding gain or loss) and current cost 
models whose explanatory variables include only the income from 
continuing operations component of total replacement cost income. 




The following null hypotheses were tested:
Hypothesis 1: There is no statistical difference in the mean
relative forecast errors resulting from the use of
current cost data in selected models and the mean 
relative forecast errors resulting from the use of
historical cost data in comparative models.
Hypothesis 2: There is no statistical difference in the mean
relative forecast errors resulting from current cost 
models employing Revsine's leading indicator
predictive approach and the mean relative forecast 
errors resulting from current models employing
Revsine's extrapolative approach.
Hypothesis 3: There is no statistical difference in the mean
relative forecast errors resulting from the use of
total replacement cost income in selected models and 
the mean relative forecast errors resulting from the 
use of historical cost data in comparable models.
The statistical test performed on the first null hypothesis 
indicated a significant difference in the mean relative forecast 
errors of the cash flow predictor models employing current cost data 
as explanatory variables and their historical cost counterparts. 
Models whose predictor variables included a measure of total 
replacement cost income (current cost income from continuing 
operations plus holding gain or loss) yielded smaller mean relative 
forecast errors than their historical cost counterparts. Models 
whose predictor variables included only the current cost income from 
continuing operations portion of total replacement cost income 
yielded larger mean relative forecast errors than their historical 
cost counterparts.
Revsine, "Replacement Cost Accounting:. A Theoretical 
Foundation," pp. 178-198.
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Thus, the latter set of current cost models failed to be a 
"better" predictor of the subsequent period's operating cash flow 
than their historical cost counterparts. This result was consistent 
with the findings of Means.^ Means found models employing
ASR No. 190 replacement cost data as explanatory variables did not 
provide financial statement users with greater aid in the prediction 
of cash flows to the enterprise than comparable historical cost 
models. ASR No. 190 did not require disclosure of holding gains or 
losses, therefore Means' models did not include this component of 
total replacement cost income.
Tests performed on the second null hypothesis indicated a 
significant difference in the mean relative forecast errors of the 
cash flow predictor models employing Revsine's leading indicator
approach and models employing his extrapolative approach. Models
whose predictor variables included total replacement cost income 
(i.e. Revsine's leading indicator approach) yielded statistically 
smaller mean relative forecast errors than their counterparts whose 
predictor variables included only the current cost income from
continuing operations portion of total replacement ccst income (i.e. 
Revsine's extrapolative approach). Thus, models employing Revsine's 
leading indicator approach more accurately forecast the subsequent 
period’s operating cash flow.
Statistical tests performed on the third null hypothesis 
Indicated a significant difference in the mean relative forecast
^  Means, p. 137.
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errors of the cash flow predictor models employing total replacement 
cost income and their historical cost counterparts. Models whose 
predictor variables included total replacement cost income yielded 
statistically smaller mean relative forecast errors than their 
historical cost counterparts. Thus, models employing total 
replacement cost income more accurately forecast the subsequent 
period's operating cash flow.
The result of the third hypothesis test when viewed with the
results of hypotheses tests one and two, indicate only those current
cost cash flow predictor models employing both current cost income
from continuing operations and holding gain or loss as predictor
variables were able to more closely assess actual operating cash flow
of the subsequent fiscal period, than models employing historical
cost data. The FASB contends that presentation of current cost
information may better enable financial statement users to assess
78subsequent periods' net cash flows to the enterprise. This study 
addresses only the prediction of cash flows from operations, but such 
assessments are the first step in making assessments as to future net 
cash inflows to the enterprise, which in turn should aid investors, 
creditors, and others in assessing the amount, risk, and timing of 
their related net cash inflows. The results of this study support 
the FASB's contention only if financial statement users include both 
current cost income from continuing operations and holding gain or
Financial Accounting Statndards Board, Statement of 
Financial Accounting Standards No. 33, par. 123.
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loss in their forecast models. When holding gain or loss is ignored,
current cost data does not enable financial statement users to
"better" assess the subsequent period's operating cash flow.
Limitations of the Study
The following limitations in this study should be recognized:
1) This study was restricted to an examination of only two 
accounting measurement bases, current cost as defined by 
SFAS No. 33, and historical cost. No comparisons of the 
other measurement bases used to make SFAS No. 33 
disclosures (i.e. historical cost/constant dollars and 
current cost/constant dollars) were made, nor can the
results of this study be generalized to those measurement 
bases.
2) Operating cash flow defined as: "cash flow from 
operations as would be computed on a cash basis Statement 
of Changes in Financial Position," could not be obtained 
directly from the Value Line Data. Therefore, an 
approximation was necessary. The approximation involved 
estimating working capital provided by operations from 
which the net change in non-cash working capital was 
deducted, thereby approximating cash provided by 
operations. As indicated in Chapter III, income before 
discontinued operations and extraordinary items was 
adjusted for the major revenues and expenses which were 
neither sources nor uses of working capital. Therefore,
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the approximation of cash provided by operations is not 
thought to be a serious limitation to this study.
3) Imposing the sample selection criteria on that process 
introduced a self-selection bias to the sample. This 
does not invalidate the conclusions of this study, but 
restricts generalization to firms and industries excluded 
from the study. These biases include:
(a) All f i r m s  by nature of inclusion of the Value Line 
Data Base are either listed on the New York or 
American Stock Exchange.
(b) All firms have a fiscal year end between December 31 
and January 31.
(c) Only firms reporting at least the minimum current 
cost disclosure were selected.
(d) Firms whose primary operations were in mining, 
forestry, oil and gas extraction, or income 
producing real property were excluded on the basis 
that restatement of inventories of raw natural 
resources and income producing real estate was not 
required under SFAS No. 33.
(e) The 361 firms resulting from the sample selection 
process represented 33 industry classifications. 
Within these classifications, the number of firms 
ranged from 2 to 83. The industry represented by 83 
firms was utilities, therefore, the sample is biased 
toward this industry.
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4) An attempt to control for the possible effect on the.
prediction of cash flow of a significant change in a 
firm's productive assets could not be operationalized. 
However, given the cross-sectional nature of this study, 
significant changes in a firm’s productive assets would 
tend to average out across the sample.
5) The cash flow predictor models employed in this study
were drawn from those previously utilized in the
theoretical and empirical literature. No attempt was 
made to formulate and validate new predictor models.
Thus, the results of this study should not be generalized
to models excluded from the study.
6) The cash flow predictor models employed in this study
were used to forecast 1981 operating cash flows.
Forecasting for one fiscal period was necessitated by the 
nonexistance of SFAS No. 33 current cost data prior to 
fiscal 1979, and the fact that several of the models 
employed both 1979 and 1980 data in the prediction 
process.
Suggestions for Future Research
Calendar 1981 was characterized by a turn-down in the busi­
ness cycle. Generally, the theoretical superiority of replacement
79cost is thought to be weakened under those conditions. However,
79 Scott, p. 173.
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future research should examine the consistancy of current cost's 
ability to more closely predict subsequent periods' operating cash 
flows over time.
Little is known of the predictive relevance of current cost 
for specific industries, therefore, additional work should also 
center on specific industries. Current cost data as currently 
specified and calculated under SFAS No. 33 may not provide a superior 
base from which to assess future net cash flows to the enterprise for 
all industry groupings. One would expect to find differences in the 
predictive ability of current cost data among industries of differing 
capital intensity.
Another area of future research should center on the absolute 
dollar value of the forecast errors. Disclosure of current cost 
information may not be justifiable if the accuracy gained by 
employing current cost information to assess future cash flows is 
more than off set by the cost of preparing such information.
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APPENDIX 1
A LISTING OF THE SAMPLE FIRMS, THEIR SIC INDUSTRY CODE 
CLASSIFICATIONS, AND SAMPLE SUB-GROUP ASSIGNMENT
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SAMPLE FIRM SIC CODE GROUP
__________________________________________________ASSIGNMENT
ACF INDUSTRIES A 7 A
AMF INCORPORATED 39 B
AMERICAN AIRLINES 45 B
ABBOTT LABORATORIES 28 B
AKZONA INC 22 A
ALCAN ALUMINUM 33 A
ALLEGHENY POWER SYS 49 B
ALLIED CHEMICAL CORP 28 A
ALUMINJM CO OF AMER 33 B
AMALGAMATED SUGAR 20 A
AMERADA HESS 29 B
AMERICAN BAKERIES 20 0
AMERICAN BRANDS INC 21 B
AMERICAN CAN 34 A
AMERICAN CYANAMID CO 28 B
AMER HOME PRODUCTS 28 B
AMERICAN HOSP SPL 38 A
AMERICAN STANDARD 34 A
AMER STORES 59 A
AMERICAN WATERWORKS 49 B
AMETEK INC 38 B
AMP INC 36 B
ANHEUSER-BUSCH 20 A
ARIZONA PUBLIC SERV 49 B
ARKANSAS BEST 42 A
ARMCO INC 33 B
ATHLONE INDUSTRIES 33 A
ATLANTIC CITY ELEC 49 A
RALLY MANUFACTURING 39 B
BALTIMORE GAS & ELEC 49 B
BARNES GROUP 34 B
BAXTER TRAVENOL LAeS 28 B
BAY STATE GAS 49 B
BEKER INDUSTRIES 28 B
BELL & HOWELL CO 38 B
□EMIS COMPANY INC 26 A
BORDEN INC 20 B
BORG-WARNER 37 B
BOSTON EDISON 49 A
RRANIFF INTL CORP 45 A
B ROCK WAY GLASS 32 A
BROWN & SHARPE 35 A
BRUNSWICK CORP 39 A







CP NATIONAL COPP 
CAMPBELL TAGGART 
CAPITAL CITIES COMM 
CARSON PIRIE SCOTT 
CATERPILLAR TRACTOR 
CENT TEL & UTILS 
CENTRALS SOUTH WEST 
CENT HUDSON GAS&ELFC 
CENTRAL ILLINOIS PS 
CENTRAL MAINE POWER 
CERTAIN TEED CORP 
CHART HOUSE INC 
C HESEBRO UGH—PQND 5 
CHICAGO & NW TRANSP 
CHICAGO ONEUMATIC 
CHURCH* S FRIED CHICK 
CINCINNATI BELL 




COLEMAN CO INC 











CORNING GLASS WORKS 
DAYTON HUDSON CORP 
DAYTCN POWER & LIGHT 
DELMARVA PWR & LIGHT 
DELUXE CHECK PRINT 



















































a p p e n d i x  i - c o n t i n u e d
SAMPLE FIRM sic code GR OUP 
ASSIGNMENT
DEXTER CORP 26 A
DI AMOND — SHAMROCK 20 B
DILLTNGHAM CORP 15 B
DOVFR CORPORATION 35 A
i >OW CHEMICAL 2 3 A
TOW JONES e CO 27 B
DJOUESNE LIGHT CO 49 A
FASCO CORPORATION 34 A
EATON CORP 37 B
EDISON BROS STORES 56 B
FL PASO COMPANY 49 A
EMHART CORP 34 A
TMPIRF DISTRICT ELEC 49 A
ETHYL CORP 20 B
EVANS PRODUCTS CO 24 D
FMC CORP 28 A
FABERGE INC 26 B
F F DPR AL —MOGUL 37 A
FEDERAL PAPER OOARC 26 B
FIE LD CREST MILLS 22 B
FIGGIE INTL INC 35 A
FISHER FOODS 54 0
FLORIDA POWER SLIGHT 49 B
FRONTIER AIRLINES 45 A
FRUEHAUF CORP 37 A
GATX CORP 47 A
GAS SERVICE CO 49 A
GENERAL ELECTRIC 36 A
GENERAL HOST 20 A
GEN PUBLIC UTILITIES 49 B
GENERAL REFRACTORIES 32 B
GEORGIA-PACIFIC CORP 24 B
GIFFORD-HILL & CO 32 ' B
R F GOODRICH 30 B
GOULD INC 36 A
GRACE (WR) 28 A
WW GRAINGER INC 50 A
GREAT LAKES INTL 16 A
GREYHOUND 42 B
GRUMMAN CORP 37 A
GULF STATES UTILITIF 49 B
HARTFIELD ZODYS 53 B
HARCOURT BRACE JOV 27 B
HARSCO CORP 33 A
APPENDIX 1 - CONTINUED
SAMPLE FIPM SIC CODE GROUP
______________________________________________  ASSIGNMENT
HAW A I IN ELECTRIC A 9 B
HECK* S 53 B
HEILEMAN (G) BREWING 2 0 B
HERCULES INC 28 A
HESSTUN CORPORATION 35 A
HONEYWELL INC 35 A
HOOVER CD 36 B
HOUSTON INDUSTRIES 49 A
HUGHES TOOL 35 B
HYSTER COMPANY 35 B
ILLINOIS POWER 49 A
ILLINOIS TOOL WORKS 34 B
INDIANAPOLIS P £■ L 49 A
INGER SDLL —RAND 35 B
INLAND STEEL 33 A
INTERLAKE INC 33 A
I BM 35 B
INTERNATIONAL PAPER 26 A
INT'L TELEPHONE 36 A
INTFR NORTH 49 A
IOWA ELEC LIGHT & P 4 9 A
IOWA RESOURCES INC 49 A
JOHNSON & JOHNSON 3B A
JONATHAN LOGAN INC 23 B
KAISER CEMENT CORP 32 B
KANE MILLER CORP 20 B
KANSAS CITY P & L 49 A
KANSAS CITY SOUTHERN 40 A
KANSAS—NEBRASKA GAS 49 A
KATY INDUSTRIES INC 36 B
KELLOGG CO 20 B
KNI GHT-RIDDER NEWSP 2/ A
KOPPERS CO 34 B
KROGER CO 54 A
LTV CORP 33 B
LAMSON & SESSIONS 34 B
LIBBY OWENS FORD 32 A
LOCKHEED CORP 37 A
LONE STAR IND INC 32 H
LOWES COMPANIES 50 A
LUBRIZOL CORP 28 A
LUKENS STEEL 33 A
MCA INC 78 B
MACMILLAN INC 27 B
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APPENDIX 1 - CONTINUED
SAMPLE FIRM SIC CODE GROUP
ASSIGNMENT.
MASCO CORP 34 B
MATTEL INC 39 A
MATAG CO 36 A
MCDONNELL DOUGLAS CO 37 B
MCGRAW HILL INC 27 A
MEAD CORP 26 A
MEDIA GENERAL 27 A
MERCK & CO 20 0
MID CONT TELFPHGNf 40 B
MI DOLE S UTILITIES 49 B
MIDLANP-ROSS CORP 33 B
MINNESOTA GAS 49 A
MINNESOTA MINING t M 26 B
MINNESOTA P&L 49 A
MISSOURI PAC CORP 40 B
MISSOURI PUOLIC SLR 49 B
MONSANTO CO 28 A
MONTANA-DAKOTA UTIL 49 A
MORSE SHOE INC 56 A
MOTOROLA INC 36 A
MOUNTAIN FUEL SUPPLY 49 B
MUNFORD INC 54 B
MURPHY (GC» 53 B
NCR CORP 35 B
NL INDUSTRIES INC 28 0
NABISCO BRANDS 20 A
NASHUA CORP 26 A
NATIONAL DISTILLERS 20 B
NATIONAL GYPSUM CC 32 B
NATIONAL STEEL COF.P 33 A
NEVADA P3WER 49 B
NY STATE ELEC t, GAS 49 A
NEW YORK TIMES 27 B
NIAGARA MOHAWK POWER 49 B
PHILIPS (N AMERICAN) 36 A
NORTHEAST UTILITIES 49 B
NORTHERN STATES P 49 B
NORTHWEST AIRLINES 45 B
NORTHWEST NATURAL GA 49 B
NORTON COMPANY 32 A
OGDEN CO TP 37 B
OHIO EDI SON CO 49 B
OKLAHOMA GAS & ELEC 49 A
OLIN CORP 28 B
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APPENDIX 1 ~ CONTINUED •
SAMPLE FIRM SIC CODE GROUP 
ASS IGNMENT
ORANGE & ROCKLAND 49 A
OTTFP TAIL POWER 49 a
o u t l e t  CO 63 A
OWENS-ILLINOIS INC 32 A
OZARK AIR LINES INC 45 B
PPG INDUSTRIES 32 A
°SA INC 45 A
PA0ST 3REWING 20 A
PACCAR INC 37 A
PACIFIC GAS & ELEC TR 49 A
PACIFIC LUMBER 24 B
PACIFIC POWERS LIGHT 49 A
PAN AM WORLD AIRWAYS 45 A
PANHANDLE EAST CORP 49 B
PARGAS INC 59 A
PAY N* SAVE 59 B
PENNWALT CORP 28 A
PEPSICO INC 20 A
PFIZER INC 28 A
PHILIP MORRIS 21 A
PHILLIPS VAN HEU3FN 23 A
PHOENIX STEEL CORP 3 3 E
PIEDMONT AVIATION 45 A
PITNFY-BOWES 35 A
POLAROID CORP 38 A
POPE & TALBOT 24 A -
PORTLAND. GEN ELEC 49 B
POTLATCH CORP 24 A
PUBLIC SER OF COLO 49 A
PUB SERV OF INDIANA 49 A
PUBLIC S NEW HAMP 49 A
PUD SER NEW MEXICO 49 B
PUGET SOUND P 6 L 49 B
PUROLATOR INC 37 A
OUESTOR CORP 37 A
PC A 36 A
RAY BFSTOS —MANHATT AN 32 A
RAYMOND INTL INC 16 B
REICHHDLD CHEMICALS 28 B
REPUBLIC AIRLINES 45 B
REPUBLIC STEEL 33 A
RFVERE COPPERSBRASS 33 B
REYNOLDS INDUSTRIES 21 A
REYNOLDS METALS 33 B
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SAMPLE FIRM SIC CODE GROUP 
ASSI GNMENT
Pin GRANDE I NO 40 A
R0BEKT3HAW CGNTROLS 50 9
FOB INS (AHI CO 28 A
ROCHESTER G & E 40 0
ROHM AND HAAS 28 A
RYAN HOMES 1 5 A
SPS T ECH'IOLOG IES 34 B
SAFEWAY STORES INC 54 A
ST REGIS PAPER 28 B
SAN OIEGJ G & ELEC 44 B
SAVANNAH ELEC EPOWFR 49 B
SCHLITZ 3REWING 20 B
SCOTT PAPER 26 B
SCOVILL INC 34 B
SCALED POWER CORP 35 B
SHERWIN-WILLIAMS CO 28 A
SIGNAL COS 37 B
DIGNODE CORP 34 A
SINGER CJ 36 B
SMITH KLINE CORP 28 B
SNAP-ON-TOOLS 34 A
SO CAROLINA ELEC t G 49 A
SOUTH JERSEY IND 49 A
SOUTHDOWN INC 20 A
SO CALIF EDISON 49 B
SOUTHERN COMPANY 49 8
SO INDIANA G & E 49 B
SOUTHERN NEW ENG TEL 48 A
SOUTHFPN PACIFIC 4 0 B
SOUTHERN PAILWAY 40 B
SQUARE D CO 36 B
STANAQYNE INC 35 B
STANLEY WORKS 34 B
STAUFFER CHEMICAL 28 B
SUN CHEMICAL 28 A
SUN COMPANY 29 A
SUNSTRANO CORP 37 A
SYRRON COOP 38 A
TELC ENERGY INC 49 B
TPW INC 37 B
TELEDYNE INC 36 B
TEXAS AIR CORP 45 B
TEXAS EASTERN CORP 49 B
TEXAS INSTRUMENTS 36 A
APPENDIX I ~ CONTINUED
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SAMPLE FIRM SIC CODE GROUP
__________________________________________________ASSIGNMENT
TEXAS I NT•L CO 50 0
TEXTRON INC 37 P
THICKOL CORP 37 B
THOMAS & 9ETTS CORP 36 B
TPLEDJ EDISON 49 B
TOYS R US 56 B
TRAN5WDRLD CORP AS A
TFANSCO COS INC 49 A
TP ANSWAY INTL CORP 47 B
TYLER CORP 33 A
UGI CORP 49 A
UMC INDUSTRIES INC 35 A
JNION CAMP CORP 26 B
UNION CARBIDE 2fl A
UNION ELECTRIC 49 A
UNION PACIFIC 40 A
UNIPOYAL INC 30 a
UNITED ENERGY RES 49 B
UNITED ILLUMINATING 49 A
U 5 A IP INC 45 B
US HOME CURP 15 B
U S STEEL CORP 33 B
JS TOBACCO COMPANY 21 B
UPJOHN CO 28 A
UTAH OJWER F, LIGHT 49 A
VF CORP 23 B
VALERO ENERGY CORP 49 A
VIRGINIA ELECTRIC TP 49 B
WAL-MART STORES 53 A
WARNACO INC 23 A
WARNER C3MMJNICATION 78 A
WARNER LAMBERT 23 A
WASHINGTON GAS LIGHT 49 A
WASHINGTON POST CO 27 A
WASTE MANAGEMENT INC 49 A
WEAN UNITED INC 35 A
WEBB DEL E 1 5 A
WEIS MARKETS INC 54 A
WESTERN AIRLINES 45 B
WESTERN UNION CORP 48 B
WF STINGHOUSE ELEC 36 B
W HF.FL ING—P ITT S BURGH 33 B
WHIRLPOOL CORP 36 B
WHITE CONSOLIDATED 34 A
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SAMPLE FIRM SIC CODE GROUP 
ASSIGNMENT
WILLIAMS COMPANIES 16 A
WISCONSIN ELEC POWER 49 B
WISCONSIN POWER & L 49 0
WOMETCO ENT INC 20 A
WOODWARD & LOTHROP 53 A
WOOLWORTH (FW) CO 53 A
WORLD AIRWAYS 45 B
WM WRIGLEY JR CO 20 B
XEROX CORP 38 B
APPENDIX 2
VALUES OF THE DEPENDENT AND INDEPENDENT 
VARIABLES FOR THE SAMPLE FIRMS 
(Figures Stated in Millions of Dollars)
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ACTXN0 1X -  XQN1 lUUEa
S80 S79 HCBO HC79 CC80 CC 79 HGSO HG79 F8 I
ACF IHOUSTRIFS 1 0 2 9 . Ob 982. 90 44 .7 6 4 7 .  54 4 . 8 6 I 4 .6 9 1 77 .7 2 108.  1 0 137.21
amf i nco rp or at e d 1 S.14 . 0 0 14 38.15 5o .5 9 52.  60 13. 00 2 5 .5 5 73 .0 0 6 8 .7 1 178.15
AMERIC AN AIRLINES 3 B20•98 3252 .5 3 -  1 51 . 6 6 87 ,4 5 - 3 0 6 . 6 0 - 8 0 . 0 9 596 .9 1 3 2 7 .1 0 436.91
AnBOTT LABORATORIES 2 138 .16 I 643.1 7 214.41 178 .98 157 .80 134 .40 9 6 .0 0 80 .0 0 382 .2 6
AKZONA INC 1054.0 2 1012 .49 4 .  8 8 5.65 - 4 0 . 9 5 - 1 8 . 9 6 72.  02 5 8 . 0 9 63 .  72
ALCAN ALUMINUM S3 I S . 00 4381 . 22 542 .0 0 4 9 5 . 9 6 2 t 4 • 0 0 107.47 4 9 0 . 5 6 26 5 .8 7 323 .00
ALLEGHENY POWER SYS ILS9.SO 1024.86 122.67 105.01 - 3 . 3 6 - 1 8 . 5 5 5 5 4 . 0 0 397 .0 0 219 .87
ALLirO CtFMICAL CORP c 519 .0 0 433 2 .3 9 2 89 .0 0 310 .91 140.00 - 2 7 . 0 0 3 4 8 . 0 0 644 .0 0 4 9 2 .0 0
ALUMINUM CO OF AMER 5 I A7 . GO 47 85 .6 0 469 .90 5 04 .6 0 144. 20 2 8 0 . 1 0 9 1 2 . 4 0 5 8 2 . 4 0 4 4 5 .0 0
a m a l g a m a t e d  s u g a r 349 .64 2 0 4 . 9 J 17.77 5 .5 0 4 . 34 - 6 . 0 8 7 8 .8 4 2 3 . 5 3 59.  29
AMFRADA HF.SS 7 8 6 8 .9 0 677.9. 94 540 . 24 50 7 .1 2 -4  7 .0 0 -1 I 3 .0 0 9 4 0 .0 0 89 2 .0 0 74 5 .1 5
AMERICAN BAKERIES 5 3 5 . SB 5 35.81 2 . 0 7 2.  45 - 8 . 4 5 - 7 . 2 0 22 .  14 20 .  03 2 9 .8 7
a m e p ic a n  BRANDS INC 680 I .4 6 584 5 ,9 9 405 .50 34 7 .3  2 28 9 .2 0 2 1 9 . B7 192.31 26 7 .5 0 421 .10
AMFRICAN CAN 48 12.20 451 5 .0 0 8 5 .7 0 I 2 7. 30 - 4 8 . 7 0 1 0 .9 2 2 7 2 . 4 0 206 .31 272 .54
AMERICAN CYANAMID CO 3 4 5 3 .9 3 3187 .00 159 .20 168 .49 - 1 4 . 0 0 33 . 00 26 2 .0 0 3 4 0 . 0 0 3 3 8 . 0 6
AMER HOME PRODUCT S 3 7 9 8 . 5 2 3401 .3 0 44 5 . 89 396 .04 39 4 .7 0 3 4 7 .8 7 151 .1 5 9 9 .5 4 514 .7 9
AMERICAN HDSP SPL 2 3 3 9 . 9 0 2039 . 38 1 2 2 . 2 0 109.44 92 .  10 35 .7 0 104 .6 0 17 9 .7 0 2 0 4 .9 0
AMERICAN STANDARD 2 6 7 3 .5 9 2 4 1 1 .5 6 156. 39 1 3 2 .1 6 1 04 .0 0 1 0 0 . 0 0 8 5 .0 0 106 .00 2 5 9 .7 7
AMER STORES 6 4 1 9 . 8 8 3 7 8 6 .3 3 5 1 . 5 5 4 4 .4 3 3 4 .7 5 1 1 .45 110 .2 7 117 .49 141 .52
AMFRICAN WATERWORKS 261.  1 0 2 35 .2 3 26 .01 •91.13 2 8 .  36 - 2 6 . 2 0 3 9 4 . 1 0 335 .2 0 54 .4 6
AMETEK INC 4 0 0 . 1 8 39 2 . 8 7 2  1 . 6 6 2 £ . 4 4 14. 53 18.91 16.  03 2 0 . 0 3 25*15
AMP INC 1 158 .38 1013 ,24 131.27 1 2]1 . 2 9 9 0 .2 2 8  3 .9 6 4 3 . 4 0 7 3 .2 0 2 0 4 .7 5
ANHEUSER-BUSCH 3 29 6 . 40 2 77 5 .9 4 17 1 .80 1 9 6 .43 120 .60 102 .9 8 2 2 3 . 7 0 167 .02 491 . 20
ARIZONA PUBLIC SEHV 7 6 5 . 7 6 664 .4 2 143 .29 1 2 1 . 5 8 80.  87 6 9 .6 4 377 .81 28 1 .9 8 286 .8 5
ARKANSAS BEST 340.4 8 30 3 ,2 2 6 . 34 — 0.80 -2  . 57 - 7 . 8 5 2 0 .5 8 2 . 8 6 2 0 .8 4
APMCO INC 5 6 7 8 .0 0 5015 .1 3 265 .30 2 2 1.04 8 6 .4 0 9 6 . 6 0 2 4 9 . 9 0 1075 .10 343 .0 0
ATHLONE INDUSTRIES 2 8 2 .7 4 2 8 1 .8 5 1 0 .4 0 1 1 .2 5 3 .5 4 3 .31 2 4 . 7 4 3 9 . 8 7 17 .96
ATLANTIC CITY ELEC 35 0 .3 9 28 3.11 38.  54 34 .  11 5 . 5 5 6 . 9 9 10 5 .4 6 101 .96 109 .45
BALLY MANUFACTURING 6 9 0 .0 6 386 .2 0 5 3 .47 46 ,3 4 4 3.  26 4 1 .6 5 5 7 .3 0 3 1 . 7 8 8 8 .  04
riALTIMORE GAS G ELEC I 226 .4 4 1014.41 1 39. 43 126 .32 2 3 .2 2 20 .8 2 3 6 3 . I 3 4 6 1 .9 6 366 .1 1
BARNES GR3UP 4 3 3 . 9 0 4 31 ,5 0 2 4 .2 6 25 .2 2 19. 10 2 1 .3 0 14 .0 0 13 .30 12.71
BAXTEP TPAVFNOL LABS 1374.3 8 1191 .19 128.40 111.91 9 6 .  70 9 3 .2 0 90 .5 0 9 8 . 0 0 30 4 .4 4
BAY STATE GAS 2 0 9 . 6  1 166.37 6 .  78 9.  60 - 3 . 9 4 - 1 . 4 0 5 9 . 3 8 4 0 . 8 8 6 *8 3
HEKES INDUSTRIES 295 .2 4 2 2 7 . 7 9 2 3 .8 8 3 6 .4 4 21 .29 2 6 .  14 25 .  95 2 0 . 2 3 18.42
HELL & HOWELL CO 6 3 9 .9 6 53 3 .3 9 19.22 1 6 .  7B 5 . 2 0 1 . 2 0 2 9 . 5 0 2 6 . 6 0 23 .9 6
nEMIS COMPANY INC 662.41 6 4 8 .4 8 15 .90 1 5 . 7 9 4 . 6 9 7 .6 7 4 2 .5 0 3 2 .3 4 35.  74
nOPOEN INC 4 5 9 8 .8 0 4 3 1 2 .5 3 147 .86 13 4 .  02 3 5 .  14 5 0 . 8  1 3 5 7 . 7 6 333 .4 7 262 .3 7
DORG—WARNER 2 6 7 3 .3 0 2717 .40 126.10 15 5 . 6 0 7 6 .4 0 9 8 . 9 0 - 1 1 3 . 4 0 - 1 3 . 2 0 342 .0 0
BOSTON EDISON 8 8 6 . 4  0 6 9 8 .0 0 6 6 . 76 5 8 .8 6 4 . 5 8 0 .S 2 2 1 7 . 6 8 370.  1 1 1 12. 75
BRANIFF INTL CORP 1452 .13 1146 .28 -  128.51 - 4 4 . 3 3 -  155.44 - 8 5 . 4 5 - 1 6 9 . 5 7 5 6 . 4 2 11.45
BROCKWAY GLASS 6 9 8 . 4 6 58 5 .1 3 1 7.  20 12 .87 4 .1 2 1 .91 70.  18 46 .  07 6 9 . 8 9
nHOWN G SHARPE 2 2 7 . 4 7 19 3 .2 5 14.50 12. 69 7 .  8 6 6 . 0 5 1 0 .5 0 19 .00 32 .26
BRUNSWICK CORP 1199.71 1257 ,33 2 3 .9 3 5 1 .4 2 - 2 1 . 1 0 33 .5 0 8 4 .6 0 6 0 , 9 0 141 .78
BRUSH WEL-MAN 188 .7 9  
3953 .64
16 5 .0  3 18. 19 1 7. 37 11 .62 1 1 .38 13 ,6 5 14 .31 2 9 .2 6
BURLINGTON NORTHERN 3250 .5 0 22 2 .8 7 175 .62 - 2 6 . 0 4 - I  16.34 1865 . 2 1 1854.40 715 .42
BURROUGHS CORP 2 9 0 2 .3 6 28 30 .9 8 8  1 . >7 305 . 54 6 8 . 1 1 34 5 .0 0 9 0 . 0 5 73 .  19 2 7 2 . |0
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SBO S79 HC80 HC 79 CC80 CC79 HG0O HG79 FBI
DOW CHEMICAL 106 26 .0 0 9 2 5 5 .3 9 005.  00 7 0 3 .9 0 648 .00 6 9 6 . 0 0 5 5 3 . 0 0 8 0 0 .0 0 1277 .00
DOW JONES t, CO 530 .7 0  . 440 .9 1 50.  00 51 . 0 6 51 . 5 9 4 5 .3 0 2 5 .3 5 21 .8 7 1 14 .99
DUOUESNE LIGHT CO 6 8 9 . A7 ‘ 6 2 2 , 5 4 9 2 . 9 6 8 2 .2 0 17. 34 1 2 .4 3 3 7 3 . 0 0 4 1 3 . 1 4 208 .9 5
E4SCO CORPORATION 3 5 7 .2 9 351 .7 2 3 .7? 0. 10 - 0 .  32 -1 .4 9 0 . 9 7 2 2 .5 3 2 3 .3 8
EATON CORO 3 1 7 6 . 4 7 3359.91 115.7B 1 54.  07 - I .  00 59 .  00 2 4 9 . 0 0 2 7 6 . 0 9 27 9 .4 7
E0ISON PROS STOPES 0 5 3 . 3 9 793 .40 4 2 . 4 6 4 4 .  72 31 .77 3 6 .2 6 2 4 .2 6 16 .7 0 4 9 .3 7
FL PASO COMPANY 3 5 4 3 .4 4 3 0 8 0 .5 6 100. 90 I 38.  13 - 1 3 7 . 0 3 - 1 0 0 . 4 6 9 2 7 . 7 5 566 .7 0 5 6 5 . 6 3
CMHART COPP 1002.90 157 3 .4 8 6 7 .0 0 53.  6B I 4 .90 7 .8 5 1 0 3 .6 0 113 .90 218 .2 0
EMP1RF DISTRICT ELEC 87.9 1 73 . 97 8.31 8 .21 -1 .69 - 0  .83 4 0 . 6 8 3 5 . 0 5 21 . 98
FTHYL CORP 1740. 63 1656 .90 8 9 .6 0 9 7 .  52 3 5 .8 0 5 8 . 3 9 51 . 3 2 7 3.31 2 08 .9 0
EVANS PRODUCTS CO 1423.46 1481 .64 41 . 3 6 6 2 .4 3 13 .99 39 .1 1 5 3 . 8 4 4 4 . 3 9 38.  38
FWC COR1* 3 4 8 2 . 1 B 3 1 3 7 .4 8 142.71 151 .57 59 .  57 03 .04 283 .6 1 102 .8 3 442 .6 7
FABERGE INC 348.  19 242.01 2 .  13 7 .0 5 - 8  .36 - 3 . 2 1 2 0 . 3 6 2 6 .5 3 1 1 . 55
FEDERAL-MOGUL 72 1.20 663 .3 5 36.  73 42 .  08 17 .60 3 1 .20 4 5 .7 0 5 0 .9 0 78 .52
f e d e r a l  PAPER BOARO 4 7 6 .1 3 419 .1 1 2 9 .1 3 21 . 59 - 3 . 9 2 - 9 . 2 9 105 .1 9 5 1 . 8 0 5 1 . 8 8FIELDCREST MILLS 5 27 .2 3 5 1 7 . 7 3 19. 44 ?4.  78 - 1 0 . 2 8 1 .02 SB. 16 6 1 .1 6 2 1 .2 7
FIGGIE INTL INC 7 5 9 .5 6 69 0 . 75 20 .6 0 17 . 55 - 4 . 1 1 0 . 3 7 2 5 .4 9 24 .3 4 4 8 .3 8
FISHEP FQTDS 1 4 1 2. 96 1336 .29 6 . 7 0 -  1 .66 - 5 . 1 4 - 1 6 . 6 3 38 . 90 3 6 .  19 3 4 .6 2
FLORIDA POWER SLIGHT 2 3 4 7 . 2 8 1933 .94 198.32 2 0 4 .6 7 - 1 0 2 . 4 9 - 3 2 . 9 8 2 1 1 4 .1 7 5 6 3 . 3 8 5 1 1 .1 0
FRONTIEP AIRLINES 4 6 8 . 8 7 389 .66 2 3.21 2 1 .66 7 . 0 9 9 . 0 6 40 .41 2 9 .0 7 6 8 .2 6FRUEHAUF CORP 2 0 0 1 . 7 5 2 4 5 1 .3 5 32 .21 0 0 .6 9 - 3 1 . 8 6 4 1 .25 I 2 9 . 0 6 109 .20 189 .93G ATX CORP 9 9 2 . 6 7 8 9 6 . 4 5 66 .01 5 5 .5 3 - 2 6 . 6 0 - 2 0 . 7 0 374.01 4 1 2 . 9 6 - 2 0 . 5 3
GAS SEPVICE CO 539.  1 1 4 2 6 .2 4 7 . 6 6 I 1 .5 0 - 8 . 2 9 - 2 . 6 6 68 .51 5 1 .5 4 5 6 .8 8
GFNFRAL ELECTRIC 24 359 .00 2 2 4 6 0 .5 9 1 514 .0 0 1490 .80 1001 .0 0 936 .0 0 1356 ,0 0 1110 .82 3087 .00
GENERAL HrST 424.  71 752.01 1 1 .42 1 0 .  34 5 . 3 9 2 .3 6 18. 37 2 0 .9 0 32*79GFN PUBLIC U T I L I T IE S 19 31. 74 1490 .15 63 .  65 139 .4 0 - 1 0 1 . 6 5 0 .4 2 7 4 8 .4 0 5 9 4 .9 2 169 .63
GENERAL REFRACTORIES 4 6 7 . 1 3 4 8 0 . 6 3 0 . 12 9 .3 6 - 2 2 . 2 3 -1  1.24 - 2 .  24 4 0 . 1 9 4 0 .  17
GEORGIA-PACIFIC CORP 5 0 1 6 .0 0 5 207 .0 0 24 4 .0 0 3 27 .0 0 94 . 00 2 0 6 .0 0 4 03 .0 0 36 8 .0 0 5 4 9 .0 0
GIFFORD-HILL 6 CO 56 0 .6 0 4 0 5 . 3B 2 3 .6 9 25 .01 3 . 9  3 1 3.  04 6 0 . 2 4 18. 02 5 3 .6 70 F GPODRICH 3 0 7 9 .6 0 2 9 8 8 .0 8 61 . 72 0 2 .5 6 - 4 6 . 0 2 7 .  78 2 1 7 . 9 7 174 .3 7 3 4 3 .0 9
GOULD INC 2 1 9 9 . 0 6 2 0 2 3 .0 9 72 .  47 105 .89 34 .6 0 7 1 .9 0 2 3 7 . 1 0 2 9 7 .2 0 173 .13GRACE (WR| 610 I .  30 5266 .6 3 20 3 . 00 22 2 .5 8 146.40 03 .1  7 8 2 . 0  0 344 .8 2 464 .6 0
WW GPAINGTR INC 7 8 2 .5 7 732.51 45 .  BO 40.  19 37. 03 4 1 .95 4 6 .3 3 4 3 . 8 3 6 0 .8 6GRFAT L*Kr S INTL 93. 47 124 .07 0 . 6 0 15.33 7 .6 0 15.0? 13.  70 9 .  00 8 . 57
GREYHOUND 4 7 6 6 . 1 5 4 7 9 0 .0 5 1 18.3? 123 .03 7 7 .6 4 72 .1 7 12 1 .6 0 103 .6 3 256 .6 5GRUMMAN COPP 1720.34 1476.01 30 .6 7 19 .5 7 13 .60 7 .50 52 .  JO 22.  70 - 8 6 . 7 0
G'.JLF STATFS UT 1 L*1 Y I'E 1005 .2 3 8 64 .3 4 117.19 04 . 1 8 20 . 1 0 5 .5 0 4 40 2 5 3 .3 3 228 .8 7
H i n u  I FL D ZOOYS 3 6 1 . 3 9 73 9 . 02 2 . 95 7 . 25 - 2 .  12 2 .9 2 21 .43 22 . 09 - 2 .  75
harcpuot  brace  jov 50 4 .0 3 4 5 6 . 2 2 24 .41 2 3 .0 3 11 . 7 4 1 7 .6 0 3 0 .5 5 I 1 .28 6 1 .9 8MA&SCU COUP 1063.2 3 94 5 . 3  8 49.71 51 .  96 2 5 , 4  4 30 .0 0 54 .2  7 7 0 .  1 0 10 3 .6 8
HAWA I IN FI. E CTO I C 4 29 .9 2 332 .83 27.51 26.  10 - 2 . 9 1 -  3 .94 9 5 . 6 5 112 .6 0 43 .8 3
h t c k •? 432 .34 30 3 .8 6 I 5 . 4 7 1 4.  16 6 . 2 5 I 0.  1 0 2 1 .6 3 1 1 .53 12 .29
HTILFMAN <G) BREWING 722 .0 2 556 .9 9 34.  68 2 7 .3 3 12. 07 7.  56 47 .  79 5 0 .5 4 54 .4 9H^oCULTS INC 2 4 8 5 .3 3 2345.  43 114.00 17 2 . 5 3 30 .0 0 0 0 .0 3 164 .0  7 20 7 .85 99 .9 9
5STON COFPDPAT I flN 24 I .41 228 .6 7 0 .5 1 3. 70 - 7 . 7 0 -1 .44 3 3 .4 6 19 .62 8 .  14
HONEYWCLL INC 4 9,7 4.  7 0 4 2 0 9 .5 0 2 0 0 ." 0 2 4 3 .0 0 219 .6 0 20 4 .4  0 119 .90 91 .0 0 6 50 .9 0
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.Sflfl_________£12_______ H£80_______ HC.79_______ ccao_______ CC79_______ HOBO_______ HG79________ Efll
HOOVER CO 8JO.AT 7 5 4 .3 2 3 0 .0 5 39. ?6 9 . 0 5 2 3.11 76 .4 3 6 6 .5 0 77 .81
HOUSTON INDUSTRIES 2367 *26 1354 . 16 2 04 .0 2 1 01 .  62 74 .21 7 5 .9 3 63 7 .9 4 4 1 0 .1 5 57 8 .0 9
hughes tool 1 2 0 6 .1 6 304 .56 132. 19 34 .5 5 9 4 . 3 4 5 4 .9 7 161 .95 9 8 . 4 9 255 .4 4
hy st e p  cdmpany 6 2 9 . 6 7 6 0 3 . 2 9 4 3.03 63.  I 1 16. 70 4 7 .9 9 4 0 .3 3 28 .39 6 0 . 9 3
ILLINOIS POWER 0 S3.37 7 5 1 .8 2 I 13 .56 91 . 34 2 9 .4 3 2 0 . 3 9 2 9 1 .1 3 20 3 .3 0 3 4 3 . 0 2
ILLINOIS TOOL WORKS AOl .65 39 3 .  13 4 4 .2 7 4 1 .16 3 5 .  1 3 3 4 .4 9 18 .22 2 6 . 0 3 4 3 . 4 2
I NO IANAPOLI S P G L 33A.0 8 34 2.51 5 5 . 6 2 5 2 .4 5 21 .0 0 25 .  00 179 .00 133 .00 5 6 .  17
iNC.rPSPLL-RAND 2 9 7 0 .9 6 2547 .11 160.27 149 .34 97 .90 9 2 .0 0 186 .00 183 .10 25 4 .0 3
INLAND STFFL 3 2 5 5 .9 0 36 35 .2 3 29 .63 131.11 - 7 4 . 2 2 4 6 .  74 3 3 9 .2 0 3 3 1 . T8 185*97
INTFPLAKE INC 1055.0 8 1 104 .59 1 3 .3 2 39 .7 4 - 3 1 . 7 7 1 5 .  66 39 .2 2 8 9 .0 9 72.  48
IBM 26213 .0 0 223 62 . 77 3562 .00 3 9 1 1 .2 6 3 1 97.  00 2 7 7 4 .3 4 4 5 7 . 0 0 6 7 0 . 3 7 7192 . 00
INTERNATIONAL PAPER 5 0 4 2 . 9 0 4 5 3 3 .3 3 314 .OJ 34 7 .00 116 .60 20 3 .5 0 4 1 2 . 5 0 2 7 7 . 7 5 8 4 5 . 5 0
I N T ' L  TELEPHONE 10529* 65 17197 .41 894 .3 3 3 30 .6 9 262 .0 0 3 3 9 .0 0 6 0 5 .0 0 753 .0 0 1267 .55
I NTERNL'RTH 3 0 3 7 . 7 6 2499 .20 211 .7 2 105 .54 - 2 0 . 0 0 1 9. 00 6 1 8 . 0 9 5 5 6 . 0 0 SOI .6 5
P » A  ELEC LIGHT G P 31 3 .6 2 23 9 .7 6 22.91 J O . 68 - 2 . 4 9 - 1 . 6 1 6 7 . 7 6 115 .14 4 4 .8 2
IDEA RESOURCES INC 2 9 7 .9 3 269 .34 31 .6 4 3 0 .4 6 12. 40 4 . 3 5 5 2 . 3 3 61 . 5 5 106.01
JOHNSON G JOHNSON 4 3 3 7 .4 0 4 2 1 1 ,5 7 400 .7 0 3 52 .9 6 322 .0 0 2 0 9 . 0 0 13 7 .0 0 197 .00 5 8 0 .3 0
JONATHAN LOGAN INC 43B.72 4 2 6 . 1 4 6 . 6 4 5.  80 - 3 .  19 - 3 . 3 0 24 .47 26 .2 7 27 . 27
KAISER CEMENT CORP 2 3 3 . 6 6 259 .5 8 2 5 . 0 2 3 8 .6 4 6 . 6 3 21 .03 4 7 . 2 2 1 9 .8 7 3 5 .5 4
KANE MILLER CORP 6 2 3 . 1 0 5 6 1 . 1 5 4 . 3 7 6 .4 2 - 0 . 7 1 1 .5? 10 .00 . 1 7 . 3 7 3 2 .6 7
KANSAS CITY P G L 4 4 5 . 9 7 37 0 .8 3 6 8 . 7 0 4 3 . 7 5 12 .25 -  2 .0 4 2 8 7 . 8 0 103.36 194.30
KANSAS CITY SOUTHERN 2 3 0 .5 0 2 2 4 ,7 9 3 0 .5 9 2 3 .9 3 1 0 . R3 3 .4 3 2SO.30 105 .03 77 .80
KANSAS-NEOPASKA GAS 371.61 3 2 3 .1 6 2 1 .37 19 .6 5 - 1 4 . 6 6 - 8 . 9 4 8 7 .0 8 4 1 .7 5 5 8 .8 0
KATY INOUSTPIES I '1C 2 93 -4 6 2 47 ,3 9 2 1 .97 15 .4 3 1 7 .8 6 1 1 .9 6 S . 67 1 4 .6 7 3 6 .3 0
KELLOGG CD 2 1 5 0 .9 0 1346 .60 134.30 162 .6 0 150.10 136 .40 8 9 . 3 0 9 2 .  1(1 3 0 0 .7 0
KNIGNT-RI3DFP NEWSP 1093 . 54 979 ,9 2 9 2 .  36 8 8.  16 58 .  08 5 9 .9 4 14 6 . 0 5 135 .14 138.54
k opp frs  CO 1 9 2 9 .1 9 1828 .27 5 4 .9 9 0 6 .4 7 3 .71 4 6 , 8 6 118 .6 3 102 .34 170.43
KOnGER CD 103 16 .74 9029 .31 102.79 05 .  72 35.  00 2 3 .  78 23 6 .0  0 2 14 .9 4 2 7 2 .9 6
LTV CORP 3 0 0 9 .9 6 7996 .31 127.39 160 .93 - 1 9 3 . 6 0 - 6 4 . 9 2 35 7 . 4  0 4 1 6 .4 9 4 6 1 .8 9
lamson g s e s s i o n s 2 3 5 . 0 5 3 2 4 .5 5 ~ 2 . 96 1 3 .78 - I  3 .4 7 3.  69 1 3 .8 6 38 .60 16.85
L I  BUY OWENS FORD 1 1 5 9 . «6 1208 .06 2 8 . 0 3 5 8 .  30 - 2 .  30 32 .4 2 6 8 .4 0 6 6 . 4  2 111 .87
LOCK HF|_ri CORP 5 3 9 6 .7 0 4057 .6 0 2 7. 60 16. 6 0 - 1 0 . 4 0 1-3.13 9 0 .  tO 8 0 .5 3 598* 20
LONE STAP INO INC 9 0 9 . 3 2 792.51 5 9 . 2 3 6 6 .  34 17.31 2 0 . 1 0 84. 25 6 8 . 6 9 111.11
L P w r s  c o m p a n i e s AH3.fi1 9 0 4 . 6 5 1 8 . 3 9 24 .9 5 15 .03 2 1 .09 1 8 .70 19 ,53 61.51
LJRRIZOL CORP 9 2 2 .7 0 741 .5? 111.51 90.  77 09.  03 6 5 .  30 5 9 . 9 2 5 9 .  30 136 .88
LUKr MS S T F IL 3 7 5 . 8 3 042.  01 4 .71 7 . 4 7 - 6 .  SO - 5 .  no 38. 10 2 6 .3 0 25 .33
MCA INC 1297.10 1 2 6 6 . t 4 125 .37 130 .99 72.  04 92 .  09 323 .6 4 306 .01 150 .54
MACMILLAN INC 566.  02 S ? 9 . 76 9 . 8 9 16 .84 - 1  . 2 0 4.71 33 .3 6 2 0 . 5 3 62. 60
MASCO CORP 766 .4 4 726 .43 7 7 .1 3 73. 76 5 0 .3 0 4 9 .2 6 5 9 . 6 5 5 2 .7 8 96 .  85
MATTEL. INC 9 1 5 . r o 095 .0 6 7 a 90 3 9 .5 5 -  11.90 I 4.  65 29.  40 3 3.  70 0.  54
MAT AC. Cn 349.20 of.9. I I 35 .5? 4 5 .2 0 2 3 .9 4 3 9 .5 7 16 .29 1 4 . | 4 50.  08
MCmiNMELL onUGLAS c n 6 06 6 .3 0 5 27 3 .5 3 144 .60 199 ,10 1 12 .59 17 3 .04 4 6 .6 9 5 0 . 6 2 562 .8 0
MCGRAW H I L L  INC 1 C 30. 1 5 879 .3 9 86 .  36 T6. 90 "'7.02 67.71 2 7 . 3 2 2 2 .3 4 133 .09
Hr * n  c d p p 2 717 .20 2 5 6 9 . S) 12 0 . 6 0 141.90 3 4 . 2  9 4 0 .  10 197 .6 0 195 .47 162.70
MEDIA GFNEPAL 13? #46 23 0 .64 20.  29 ?5, 44 20.  76 19. 19 14.22 14.10 52 .  65
MERCK r. C l ? 734.01 2 3 0 4 .6 1 4 1 5 . 4 0 3-lt . 70 3 7 9 . no 34 0 . 0  0 21 7 .9 0 165 .90 541 .52
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iflfl-------- SZ2____________ HC 79_______ CCBO_______ CC79_______ HGflfl_______ HG79________ E f l l
MID CONT TELEPHONE 2 5 3 .8 5 2 t B . 5 7 33 .  14 3 4 .4 8 6 . 4 3 1 7. 30 9 5 .  10 126 .70 9 9 . 3 5
MIDDLE s u t i l i t i f s 2 3 4 2 . 2 3 1823 .06 25 0 .9 3 2 18 .3 2 1 7 . 8 0 36 .5 6 16 6 0 .0 9 9 2 1 .3 8 6 3 6 . 4 3
MlDLAND—ROSS COUP 9 0 0 . 4 4 0 0 0 . B1 4 3 .8 1 41 .03 2 0 .1 3 2 7 .0 3 3 4 .5 0 3 2 .5 9 45 .3 4
MINNESOTA GAS 4 35 .0 9 3 9 0 .4 9 1 7 .  70 1 9 .  70 - 2 .  30 3 .  17 4 0 .4 0 5 5 .  1 8 18.31
MINNESOTA MINING & M 6 0 7 9 . 5 4 5 4 4 0 .3 7 678 .0 3 655 .21 507 .0 0 46 0 .0 0 15 0 . 00 4 5 4 .0 0 1002 .28
MINNFSOTA PEL 130.57 2 9 1 .0 3 3 4 .3 3 35.03 10 .40 15 .54 146 .9 5 102 .03 9 8 . 5 3
MISSOURI PAC COPP 2 2 3 7 . 4 3 1901 .54 166 .07 153 .27 38 .50 4 5 .0 1 10TB.70 6 0 0 . 5 5 3 1 7 . 8 3
MISSOURI PUOLIC SER 153 .17 126 .94 1 2 . 4 6 1 1 .6 5 - 0 . 4 9 - 1 . 1 7 30. 14 4 6 .6 3 20* 13
MONSANTO CD 6 5 7 3 . 6 0 6 1 9 2 .6 0 148.80 3 3 1 . 0 0 - 3 0 . 6 0 187 .70 234 .9 0 6 4 4 .3 0 7 7 5 .6 0
MONTANA-OAKOTA UTIL I B ! .59 173 .20 20 .9 0 17 .67 - 5 .  73 - 2 . 8 8 12 2 .1 7 128.82 65.41
MORSE SHOE INC 437 .1 1 3 0 4 .9 2 1 5 . 9 9 1 5 .  02 0 , 1 3 6 .21 13.71 13 .1 9 25 .81
MOTOROLA INC 3C90 .76 271 3 .0 0 136 .38 154 .30 182 .00 161 .00 8 8 . 0 0 199 .0 0 34 3 .5 4
MOUNTAIN FUFL SUPPLY 3 9 9 .6 0 3 3 0 . 2 2 3 0 . 8 5 2 5 .5 4 2 . 6 7 4 . 3 9 5 8 . 5 7 9 3 . 2 8 9 2 .4 4
MJNrnRD tNC 314 .0 0 2 9 2 .3 7 0 .  76 2.31 — 8 .  16 - 4 . 1 6 6 . 8 2 6 . 4 8 10 .62
MURPHY IGC) B03.70 7 5 6 .8 8 9 .4 7 9.  85 7 . 5 0 8 . 6 8 18. |0 2 8 .2 3 2 9 .5 3
NCP CORP 332 2 .3 7 3002 .64 254 .6 9 234 .6 0 315 .7 0 310 .6 6 8 7 . 2 3 2 5 . 4 9 490 .6 5
NL INDUSTRIES INC 2 1 1 7 . 5 5 1H10■24 167.67 114 .57 109 .42 50 .71 1 1 8 .3 7 101 .20 40 1 .3 0
NABISCO BRANDS 2 5 6 0 .6 9 2 3 6 2 .0 5 127 .77 9 9 .7 8 75 .3 0 5 0 . 5 6 94 .00 127 .47 29 .87
NASHUA CORP 6 7 1 . 0 9 6 0 8 . 4 2 2 1 .4 5 2 6 . 6 9 12. SO 2 0 .  88 15 .0 0 6 . 6 9 4 0 .5 6
NATIONAL. DISTILLERS 2 3 5 5 .0 5 211 4 .8 9 110.61 1 35 .7 5 73 .  72 9 0 .1 1 91 . 3 6 154 .0 8 229 .6 7
NATIONAL GYPSUM CO 8 3 4 . 5 3 053 ,61 4 7 .4 5 7 1 .50 18.01 4 9 . 5 8 5 2 . 7 4 8 2 . 6 3 6 0 .  7T
NATIONAL STFEL CORP 3 7 0 6 . 6 6 4 2 3 4 .4 6 8 3 .  76 126 .47 - 2 8 . 6 2 2 5 .0 4 2 8 4 . 4 2 2 9 2 .4 0 33 2 .8 6
NEVADA POWFR 2 2 1 . 2 5 175 .00 17 .32 2 7 ,7 6 3 . 9 2 1 7 .44 58.91 6 4 . 3 5 4 7 .6 3
NT STATE EL FC T- GAS 646.31 588 .21 8 6 .2 0 8 7 .3 9 29.  09 3 5 .  75 163 ,76 2 0 4 . 4 9 240 .68
NEW YORK TIMES 7 3 3 . 2 4 653 .1  I 40 .61 36 .41 30 . 41 25 .21 30.1 6 1 8 .2 3 107.37
N1 AGAP A MOHAWK POWER 177 7 .1 2 1516.50 162.64 156 .03 - 3 0 . 8B - 2 . 0  1 424 .21 588 .4 2 29 9 . 85
PHIL t PS (N AMERICAN) 26SB.43 2 4 0 9 .0 0 7 4 . 4 9 8 1 .7 3 5 5 . 0  0 64 .  40 2 0 . 5 7 3 8 . 2 9 - 3 5 . 9 9
NORTHEAST UTIL IT ITS 1 3 2 4 .5 5 L 0 7 4 .39 114. 20 105.02 - 1 7 . 0 0 - 3 5 . 0 0 4 0 5 . 0 0 54 7 .0 0 379 .7 0
NORTHFRN STATES p 1159. 05 104 8 .1 8 1 1 1.28 120.6B - 4 . 7 8 2 3 .76 4 1 9 . 0 4 40 1 .3 2 245 .3 7
ntirtmwest a i r l i n e s 1639. 33 1310 .56 7 .08 72 .4 8 - 8 8 . 6 9 - 1 9 . 9 7 4 01 .4 5 2 7 5 . 2 0 127 .47
NQRTHWrS T NATURAL GA 33 5.61 290.11 13.71 15 .45 2 . 6 0 5 . 8 3 3 6 .  1 2 4 6 . 7 3 35 .  18
NORTON C DMP ANY 1 2 0 1 . HO 1132.90 8 6 .6 9 80 .22 4 7 .1 7 4 8 .  79 . 100.  1 4 168 .06 136 .89
OGOfN CORO 2 1 0 7 .3 4 2241 .41 5«. 25 57.  50 2 5 .2 4 3 2 .0 3 160 .49 75 .2 6 163.20
OHIO FL'I SDN CO 1 0 8 0 . B7 9-74.88 135. 15 134.81 21 .4? 4 1. 84 5 5 1 . 1 6 555 .6 5 221 .18
OKLAHOMA GAT t  ELEC 709.11 580 .0 0 6 5 . 2 6 50 .2 2 1 9 .6 0 I 0 .9 5 161 .43 110 .61 162 .39
flL I N CEIRP 1 152.05 1 7 7 8 . t 0 33 .93 71 .15 - 2 5 . 6 0 1 6 .9 0 11 3 .8 0 139.60 218 .9 2
□ RANGE T, ROCKLAND 37 3. 74 294 .5 2 2 8 .30 25..16 4 . 0 6 5 . 5 5 94*9fc 138 .30 65 .  34
OTTTR TAIL. "OWER 107.51 10 3 .8 2 14.83 15.97 3 . 9 2 7 .6 0 27 .9 4 18 .10 3 5 .3 6
o u t l f t  cn 132.31 31 2 . 9 0 - 0 . 7 9 4 .0 2 - 3 . 3 3 - 2 . 7 8 6 . 6 4 1 3 -0 7 41 .11
owrns- i l l i n d i s  i n c 3905. 35C4.29 14 9 .4 0 13 3. 45 ’ 6 .  80 33 .56 2 2 8 . BO 2 04 .3 7 364.4Q
07 ARK Ain LINES INC 2 9 3 .6 3 230 .9 4 - 0 .  29 - 0 . 8 6 - 1 0 . 3 7 - 0 .  40 2 2 .6 9 26 .  1 3 31 .7 4
pp G INDUSTRIES 3 1 5 5 . 4 0 3 0 9 1 .0 0 209 .2 0 2 1 8 .9 0 127.50 149 .20 2 14 .4 3 2 10 .5 0 389 .40
PSA INC 370 .2 0 335 .8 4 12.65 22.  1 1 - 3 .  03 9. 14 4 0 .  1 1 4 5 .8 0 4 0 .4 2
PAHST P9C” lNG 710.9 0 6 5 1 . 4 0 12.64 9 . 4 8 1 .91 - 0 . 1 8 I 0 .  94 4 0 . 2 2 42. 97
PACCAP INC 1673.71 1882 .73 81 .09 1 2 0 . I 5 4? . 26 104 .27 5 6 . 0 5 60 .1 1 8 4 .9 2
PACIFIC GAS C FLECTP 5 2 6 8 . 9 0 4372 .2? 5 24 .7 7 4 5 8 . 2 3 - 5 0 . 0 0 1 0.  00 154 3 .0 0 1053 .00 1182 .86
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SBO S79 HC80 HC79 cceo CC 79 HGflO HG79 Fll
PACIFIC LUMPER 289.53 250.43 42.00 40.01 30.00 43.00 76.00 37.00 40.45PACIFIC PDMEPC LIGHT J75.A3 640.11 133.07 I 1 2.51 -12.01 6 . 56 1271.39 1065.32 307.61PAN AM WORLD AIRWAYS A 016.06 24R4.71 80.27 76. 1 3 -17.90 -3 0.35 269.31 222.35 -240.90PANHANDLE FAST COP” 2472.24 1967.66 1HT.71 1 4 0. 38 -60.93 -25.95 945.21 606.29 624.54PARGAS INC 237.60 102.67 1 1 . 94 12.03 2. 34 -0. 68 53.76 43. 02 26.21PAY N* SAVE 023.39 709.06 19.00 19.31 -2.13 2.73 40 . 10 29.95 -30.34PENNWALT CORP I 106.70 1079.30 43.29 50. 00 10.73 22.1 8 21 .91 70.60 1 16. 67PEPSICO INC SO 7? #22 5090.57 291.75 264.06 196 . 9 3 179.60 190.88 200.95 513.39PFIZCR IHC 3 0 2 P . 30 2746.02 254.00 237.07 140. 10 159.18 239.20 260.40 399.80PHIL IP MPORIS 0022.30 0302.92 576.00 507.09 497.13 369.46 577.90 373.00 864.70PHILLIPS VAN HEUSEN A 19.36 300.67 5. 36 7.70 2.23 3.29 10.23 6.23 7.65PHOENIX STFf l  CORP 175.6A 161.32 3.66 1 .97 -14.00 - 1 1. 70 33.91 29. 16 15.43PIEDMONT AVIATION A82.72 352.05 16.06 11.16 3. 73 0.10 40.22 38.01 82. 84PITNrv-POWFS I 2 S 7 .29 1024.95 75. 14 f, 1. 49 53. 1 7 46.94 47.97 27.62 175.39POLAROID CORP I 450.70 136 1.45 05.41 36. 15 32. 36 -71 .67 22.00 146.00 109.99p d p c  e t a l o o t 210.32 172.04 1 1 .39 25. 97 2.27 1 3.35 79.99 62.73 23. ISPORTLAND GEN ELEC 490.24 349.90 06.20 46. 1 2 27 . 38 1 3.76 396.00 233.00 288.16POTLATCH CORP 010.59 099.06 49.4 1 71.00 -30.50 2.7 3 217.00 207.10 140. 12PUBLIC SEP OF COLO 1155.64 926.51 05.03 55.01 -16.38 -3 3.90 490.82 549.91 2SS.45PUP SFPV OF INDIANA 64 5.69 629.54 122.69 122.99 4 3.20 40.30 228.60 235.00 254.02PUBLIC S NEW HAMP 351.25 292.01 59.05 40. 72 35.45 20. B5 106.50 101.14 75.91PJR SFR NEW MEXICO 2P0.52 244.37 71 . 44 54.00 53.64 4 3.74 198.97 67.89 81.25PUGET SOUND P r. L 358.32 207.59 51.44 44. 34 13.01 1 3. 69 172.96 151.27 172.41PUPOLATOO INC 561.30 4 73.05 1 3.40 17.11 6.40 5.48 14.47 20.49 48.04OUF S TOR CHRP 460.57 465.49 -12.59 0. 71 -24.71 -0.25 15.37 16. |4 60.20PC A 8 0 II•30 7454.60 315. 30 203.00 207.40 201.64 I 70.70 245.16 1341.90RAYBCSTOS-MANHATTAN 274.44 294.07 -6. 20 5. I 0 -14.74 -0.27 17.60 24.80 -0.40PAYMDND INTL INC 653.03 640.53 6.11 12.42 1 .60 6. 63 21. 34 1 3.60 24.22RFICTHOLO CHFMICALS 005.06 074.05 16. 1 I I 2.23 3. 00 -0.10 31.10 48.30 28.38REPUBLIC A I PLI NFS 916 .72 609.23 -24.66 13.06 -52.76 -6. 14 402.74 43.57 48.48P^PUbLIC s t e e l 3 760.04 3907.30 50.90 121.16 -121.00 -34.00 4 11.00 309.00 205.99PFVCPF CDPPFPGOPASS 740 . 08 710. I 2 21. OY 26. 71 -1 . 80 4.96 1 13.76 132.34 -21.24REYNOLDS INDUSTPIES 103 5 4 . I 0 "935.20 670.4 0 550.90 4 74 .00 336.00 718.50 602.50 947.40REYNOLDS METALS 3653.20 3305.20 100. 30 1 7 7. 1 9 42 . 80 7 0.10 4 62.00 375.20 252.30RIO GRANDE I NO 311.24 201.22 34. 10 3 2.33 3.77 4.13 133.02 205.73 78. 78r d p f p TSh a w  CONTROLS 340.03 12 7. 31 13.10 1 1 . 10 4 . P.fl 6.65 1 I .58 19. 44 -6. 40ROOINS I AHI CO 432.33 306.41 25.47 44. 75 19.44 34. 72 36. 1 4 35.33 63. 54ROCHESTER S C E 502.43 4 17.69 43.65 19.67 7. 02 3 , 0 3 193.90 205.02 105.62o h h m  AND HAAS 1 725.30 1590.40 93. 74 05. 50 39 .50 6 1 .70 100.00 118.10 146.82PYAM HfiVP*'. 4 2S.65 496.12 15.51 2 0.47 11.77 I 7 • 60 4.25 6.60 -13.68S°S T F CHMOl O GIFS 34 1. I 1 276.95 21.01 14.5(1 -3.32 -'>.11 66.79 35.09 42. 10
GATrWAY STORES IMF I M  0 S . 66 1 371 7.gs 119.37 14 j. 32 -46.90 - 7 . 9 3 4 6 3 . DO 394.64 268.60ST PEG IS "»APER ? M « .  IB 2490.44 173.49 160.49 59. 70 51 .30 199.90 181.60 218.21
SAN >1 EGO G f, F.LEC 9f r . 44 74 5.2 3 "?.95 17 -4.14 21 .92 26 1.97 237.92 215.72SAVANNAH TLEC t( JNCR 122.20 10 1.13 6. 35 6. 14 - 4  . 30 - 7.90 3 1 . 1 7 32.37 1 4 .  88
SCHLITZ TCrwirjG 00 6. 1,7 0 9 4 . 1 6 2 6 .  99 -5 0 . 6 4 -0.2 3 -77.39 50.73 51.61 44.85
132
APPENDIX 2 - C O N T IN U E r>
5 8 0 _______ S79_______ HCflO_______ HC79_______ CCBO_______ CC79_______ HG0O_______ HG79________ FBI
SCOTT PAPFH COO3 .?A 1908.11 133.51 137 .09 45 .  00 7 6 .2 0 2 7 3 . 4 0 2 4 6 . 4 0 2 8 0 .5 3SC 0V ILL INC TOO. 40 94 1 .6 0 2 5 .0 6 32 .  73 -1 .04 7 .1 2 9 5 .7 9 5 1 . 0 7 74. 66sealer power corp ? 5 7 .e a 279 .3 9 11 .7 7 20 .  90 4 .67 1 2 .  70 9 . 9 9 6 . 2 2 2 9 .8 7
SHFRWlN-WtLLIAMS CO 1 2 C 3 . 72 1196.34 2 4 .0 6 ' 1 0 . 0 3 5. 34 - I  0 .5 6 7 4 .2  0 6 0 . 8 0 4 .  10
SIGNAL COS 4 2.05.3 0 4 24 1.20 152.40 194 .10 7 2 .0 0 134 .7 8 152 .00 171 .7 8 182 .00
SIGMQOE CO IP 6 9 5 . SO 69 5 .1 0 10.57 43 .7 7 12 .33 27 .  20 5 5 .8 0 4 5 . 7 6 6 2 . 4 7
SINGER cn 2 7 8 6 .6 0 2590 .1 0 38.  10 - 9 2 . 3 0 - 6 . 6 0 - 1 4 2 . 5 0 4 6 .2 0 9 3 . 4 0 117.20
SMITH KLlNr c o m I 771 .9 4 1361 .15 300 .00 233 .3 4 2 5 2 . t9 4 5 5 , 6 5 113.21 7 0 . 2 2 438 .31
SNAP—ON—TOOLS 40 1 .8 0 373 . 60 38 .3 2 42 .6 0 36 .  10 40 .7 2 19 .4 5 2 1 . 7 3 34 .4 6
SO CAROLINA ELEC t  G 6 3 0 .7 5 54 4 .4 0 61 .  70 57,  03 13 .00 1 3 .36 3 4 3 .4 8 2 2 2 . 9 6 144 .9 5
SOUTH JERSEY 1N3 2 19 .  IS 165.10 9 .0 8 6 . 9 0 1 .80 0 .  06 37.  34 2 5 .3 2 2 . 6 5
SOUTHDOWN INC 243.39 ?17.41 31 .6? ?9.  IT 15.21 ?0 • 09 8 0 . 6 0 3 3 .5 0 6 5 . 0 2
SO CALIF EDISON 3 6 6 1 . I 2 2563 .97 31 7 . 54 34 6 . 2 2 17. 50 5 6 .  18 1039 .00 1417 .0 0 764 .73
SOUTHERN COMPANY 3 7 6 3 .4 8 3170 . 1 7 42 1 .6 9 29 4 .9 5 38 .  15 - 1 1 5 . 2 0 1693 .0 3 1387 .46 1016 .4 8SO INDIANA G G E 2 0 4 . 9 8 160 .94 2 0 . 5 8 14. 38 0 .5 6 - 3 . 0 0 6 4 . 2 5 5 7 . 4 5 3 5 .  18
SOUTHERN NEW ENG TEL 8 2 5 . 0 0 7 36 .6 3 77 .0 0 70 .4 6 3.  20 5 . 3 3 2 3 5 .5 0 143 .27 26 9 .9 4
SOUTHERN PACIFIC 2 8 5 9 .7 0 2 6 2 6 .4 0 155.90 1 79 .9 0 - 1 0 4 . 3 0 - 5 6 . 6 4 1310 .00 6 9 8 . 8 2 501 .8 0SOUTHERN RAILWAY 163 7 .7  1 1 4 6 7 .?7 100.92 160 .62 61 .90 69 .7 1 684 .71 4 6 5 . 6 0 403 .6 5
SQUARE D CO 9 9 8 . 9 7 8 2 6 . 0 9 83 .  04 7 2 . 5 7 61 . 2 8 5 0 . 5 3 6 2 . 6 7 6 2 . 8 8 118.43STANADYNE INC 39? .70 4 1 5 . 3 9 13 .40 20. 86 3 .  74 1 3 . 3 9 4 4 .4 2 4 3.92 4 0 .8 8STANLFY works 9 3 9 . 7 9 0 7 2 .2 6 5 0 .3 7 51 .43 21 .0 4 2 8 .9 5 5 9 . 4 2 5 2 . 9 3 82.  01
STAUFFER CHEMICAL 1695.?? 1526.16 136 .5 8 13 5 .9 6 53 .00 91 .61 2 4 2 . 0 0 225 .51 24 3 . 48SUN CHEMICAL 5 1 3 . 9 6 468 .7 4 3 1 .4 4 2 4 .2 9 2 4 .2 5 2 2 . 4 2 3 9 .8 2 2 7 . 0 4 17 .24
SJM COMPANY 12045.00 10666 .00 7 2 3 .00 69 9 .9 0 178 .00 317 .00 1943 .0 0 2098 .0 0 1365 .00
SUNSTRAND CORP 92 6 .0 3 04 2 .6 3 7 0 .9 3 67'. 06 4 8 . 6 7 4 2 . 9 8 5 0 . 9 5 4 3 . 8 9 160.81sybron corp 792 .9 0 723 .07 2 3 .4 5 2 2 .3 4 4 .  79 9 .5 2 3 7 . 2 5 36*6 2 117 .56
TELC ENERGY INC 5 0 9 . 2 8 44 4 .9 0 51 .40 3 5 .0 9 8 .  99 - 0 . 4 5 137.31 15 1 .1 4 96 .6 7
TRW INC 4 9 8 3 .9 7 4560 .3 3 2 1 1 .39 194 .64 88. 00 6 3 .2 0 11 4 .1 0 2 1 8 . 4 0 471 .3 7
TFLEDYNE INC ? 9 2 6 .4 2 2705 .60 343. no 17 1 .9 6 239 .8 0 2 4 0 . 6 7 137.72 254 . 81 48 2 .9 7
TEXAS AIR COPP 291 . 50 23 4 .1 6 4 . 6 7 4 1 .40 3.31 4 0 . 5 0 10 .6 8 1 5 . 6 6 377 .70
TEXAS EASTERN CORP 4 2 7 2 .0 6 2944 . 17 236 .8 4 198 .0 6 3 1 .1 7 - 3 1 . 0 0 6 1 3 . 0 0 5 0 2 . 0 0 474 .9 0
TEXAS INSTRUMENTS 4 0 7 4 .7 0 32 24 .1 3 21 2 .2 0 1 7 2 . 8 9 182 .00 145 .00 121 .00 17 2 .0 0 39 7 .9 0
TEXAS INT 'L  CO 04 .27 9 5 .  49 1 4 ,  30 4 .2 7 7 . 4 9 -1 .6 9 2 3 . 7 6 12 .54 5 1 .3 7
TEXTRON INC 33 76 .7  0 33 92 .9 7 9 9 .4 0 169 .00 9 3 .6 0 9 I . 26 154 .9 0 163.41 26 5 .3 0
THIOKOL CORP 6 2 2 .6 6 55 7. 02 30 .  76 3 3 .  79 25 .0 0 2 7 .2 0 3 0 .4 0 4 2 . 1 0 45 .  81
THtlMAS £• PETTS CORP 25 4 .0 0 2 2 6 .4 4 32 .5 0 30 .  02 25 .5 5 2 3 . 5 0 1 0 .9 0 10 .7 0 2 7 .6 3TOLFDO FDISON 4 0 1 . 8 7 365 .1 2 6 7 .1 0 5 0 . 6 0 5 0 . 0  1 34 .7 7 20 9 .5 2 2 2 7 .3 2 129 .80
TOYS R US 59 7 .3 3 4 8 0 . 3 2 20.  89 2 6 .9 0 ?3. 06 2 3 . 0 6 17 .70 16.01 60 .71
TRANSWORLD CORP 5 01 8 .2 8 433 4 . 04 20 .4 6 0 .6 4 - 1 5 8 . 7 2 - 1 7 6 . 0 9 8 7 5 . 9 0 32 2 .1 5 337.21
t ransco  cos  I nc 2 6 2 7 .7 9 152 8.11 120.26 6 9 .  30 - 1 2 9 . 5 5 - 0 0 . 9 6 5 6 1 .7 2 263 .81 70 2 .7 5
TRANSWAY tNTL CORP 7 3 8 . 1 7 R83.6B 2 7 .6 6 33 .71 21 .3 4 2 7 .  08 9 .  86 1 7.  04 4 8 .2 3
TTl ER CORP 563.8 4 5 1 9 .2 4 2.3.84 2 3 . 4 6 13 . 36 15 .72 14 .5 8 19 .4 6 - 8 .  17
UGI CORP 4 20 .9 3 3 1 6 .1 6 2 0 .0 0 1 7.  39 10. 20 5 .3 6 5 9 . 6 5 6 3 . 0 2 45 . 45
UMC INDUSTRIES INC 3 1 0 -2 8 364.44 7.  99 I 3.61 -1  . 5 0 4 . 2 8 14 .3 7 19 .5 7 21.61
UNION CAHP CORP I 57 4 . 03 1308 .96 165.13 151 .18 101.17 10 1 .06 1 53 .'49 119 .42 30 1 .4 9
UNION CARP IDE 5 99 4 .0 0 91 7 6 .5 0 67 3 .0 0 5 5 6 . 2 0 4 74.00 396 .3 0 5 4 1 . 3 0 4 8 7 . 3 0 11 55 .0 0
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UNION ELECTRIC 
UNION PACIFIC  
UNI ROYAL INC 
UNITTO ENFRGY RES 
UNITED ILLUMINATING 
U S AIR INC 
US HOME CORP 
U S STEEL CPRP 
US THRACCO COMPANY 
UPJOHN CO
UTAH POWER t LIGHT 
VF CORP
VALEPO ENERGY CHRP 





WASHINGTON GAS LIGHT 
WASHINGTON POST CP 
WASTE MANAGEMENT INC 
WEAN UNITED INC 
WEBB DEL E
w e i s  markets  I nc 
WESTERN AIRLINES 
WFSTrRN UNION CHRP 
WESTINGHnuSE ELEC 




Wi s c o n s i n  r l e c  rnwcR
WISCONSIN POWER C L 
WOMCTCP ENT INC 
WOODWARD r. lothrop  
WOOL WORTH I E W I r  fl 
WORLD AIRWAYS 
WM WRIC.LEY JR CU
x f p o x  c o r p
5J3R_________579_______ HC80
1077.8 0 9 4 6 .8 0 154.74
4 9 6 0 .3 4 3 9 8 9 . A 7 404 .5 5
2 2 9 9 .4 6 2 5 7 4 .5 9 - 7 . 9 4
A I 35* 34 3 133. 65 165.45
3 6 4 .1 2 281 .8 8 34 . 47
9 7 1 . 0 3 728 .71 6 0 .3 9
1080 .86 9 3 5 . 3 3 4 4 .  301 2 4 9 2 .0 9 12929 .09 458 .9 0
2 6 5 . 7 6 23 3 .2 6 37 .6 9
1760 .58 1508 .03 170.38
6 0 9 . 2 4 52 1 .7 9 106 .57
6 3 3 .7 7 54 4.31 4 5 . 8 9
I 702 .0 5 1321.41 6 4 .  20
2 I 19 .7 7 1703.31 24 1,62
1643 .20 124 8 .1 8 5 5 .6 34 65 .0 1 4 4 R . 34 16. 592059 .41 1648 .03 137.39
3479 .21 3217.21 192.72
4 64 .0 0 38 4 .9 7 18. 09
6 5 9 .5 4 692 .2 6 34 . 34
5 6 0 . 1 5 3S1.52 54 . 86
2 6 2 .0 7 202 .3 2 2 .7 7
4 8 5 . 9 9 5 1 2 .7 3 4.  05684 .81 6 0 6 . 3 5 3 3 .0 9
9 9 5 .7 6 932 .1 2 - 2 9 . 6 3
7 9 4 .2 0 71 8 .4 7 37 .8 1
8 5 1 4 .3 0 7 3 3 2 .0 0 402 .90
10 64 .1 5 1242.31 1 4.  68
2 2 4 3 .1 8 2 26 1 . 2 i 101 .70
2 0 5 7 .3 4 20 10.11 57. 01
2 0 7 2 . 6 9 1 8 S 0 . 0 1 138 .70
10 07 .1 5 867 .57 8 2 .4 9
4 0 4 . 1 5 3 62 .2 8 3 5 .  18
3 5 7 . 1 9 33 7 .25 20 .80
3 0 8 .3 7 29 5 .1 0 9 .6 5
7 218 .0 0 6 7 3 5 .0 0 161.00
247.81 165 .76 - 2 8 . 2 ?
5 5 7 . 6 3 50 5 .4  3 JO. 69
6 1 9 6 .5 0 7027 .00 619 .2 0
HC.79_______ CCBO_______ CC 79
I 18 .0 6 36 .0 7 14 .02
382 .4 9 153.00 173 .54- 1 2 3 . 5 1 - 5 6 . 2 0 - 2 1 4 . 7 0
1 1 1 .  69 149.00 1 0 1 .00
2 9 .6 7 9 . 7 0 9 .  8633 .  43 27 .9 0 1 5 . 3 7
40 .  99 7 .  08 1 3 .3 4
- 2 9 3 . 0 0 - 2 4 5 . 2 0 - 9 2 8 . 6 0
32.  03 3 3 . 4 8 2 7 .0 8
149 .48 123.00 114 .0084.  72 6 0 .0 0 1 7 .6 5
38.  82 28.  83 30. 86
14 .67 4 0 .9 9 -  1 I 8 .6 7
196 .47 49. 37 37 .  724 1 .1 5 50 .  18 36 .  09
13.9? ? . 74 6 . 2 3
20 3. 74 93 .  39 165 .20
! 2 3 . 3 4 103.00 5 7 . 8 3
14 .37 - 1 5 . 9 1 - 1 6 . 6 7
4 3 .0 0 27 .85 7 4 .7 5
36. 73 33. 79 2 2 . 0 0
0 .84 - 2 . 0 2 - 3 . 5 8
9. 37 2 . 1 0 - 0 . 1 0
2 8 .  58 3 0 . 4  1 76.  87
4 1 . 54 - 7 1 . 0 2 11 .12
7. 44 - 3  0 . 99 - 4  I .24
3 3 1 .1 0 2 36 .7 0 193 .90
4V. 69 - 2 8 . 7 2 251 1 1 .50 60 .  56 79 .  S3
6 2 .  93 7 3 .5 2 39 .5 4
6 9 . 4 5 75. 00 - 1 4 . 0 0
8 2 . 5 3 - 2 1 . 4 8 - 3 5 . 0 0
3 3 .  02 o. in 6 .3 8
1 9 .  72 1 2 . 76 1 7 .3 1
10.01 3 . 03 5 .5 8
I 8 0 .0 0 5 9 .0 0 0 6 .3 3
1 1 .3 8 - 4 1  .  60 3.80
36 .  AS 0 . 5 7 11.81
5 6 3 . 10 408 .5 0 4 2 7 .6 0
HG80 HG79 FBI
6 6 5 . 8 6 5 98 .9 4 391 .47
1019 .0 0 1045 .00 8 4 6 .4 554 .6 0 2 0 . 7 0 5 1 .7 931 9 .0 0 125 .00 378 .9 881 . 5 9 9 4 . 0 6 92 .  17
4 5 .4 0 4 9 . 2 2 106 .505 7 .2 6 5 7 .9 5 107 .26
1854 .7 0 1486 .30 1478 .2016 .74 9 .4 4 39 .97
122 .00 7 7 . 0 0 199.702 8 8 , 0 8 206 .2 4 223 .112 7 .6 2 16. 18 87 .42
119.31 6 6 . 2 6 167.93516 .0 2 0 1 3 .0 4 615 .1 8
5 0 .  32 3 9 .6 4 27.  28
1 S. 30 15 .30 21 .25
81 . 2 9 7 9 .9 4 2 5 .3 5186 .00 192 .04 44 1 .70
117 .00 8 6 .0 0 59 .  19
15 .10 14 .00 62 .  196 0 . 8 6 57 .72 153 .7 3
10 .90 9 .8 8 12. 32
2 0 .  00 5 4 .9 0 38 .7 4
12 . 67 9 .6 8 5 3 .3 72 4 0 .7 0 106 .53 169 .75
213 .2 6 163.71 130.233 1 9 .2 0 363 .60 1227 .00
7 6 .0 0 9 1 .97 41 .377 3 .0 4 0 0 . 8 7 184 .30
172 .8 2 80 .31 81 .7 3
2 2 7 . 0 0 2 8 2 . 0 0 24 9 .0 7
261 .0 0 331 .0 0 315 .7 4
8 0 .3 5 92 .01 110 .367 .6 4 43 .01 35. 34
1 3 .  78 14 .24 16. 15
188 .0 0 26 2 . 51 2 06 .00
1 56'. (I'O 3 9 .8 0 307 .7 0
40 .  37 5 2 .4 6 61 .07
4 3 9 . 6 0 312 .10 1581 .40
APPENDIX 3
FORECAST ERRORS FROM MODELS (1') THRU (9') 
FOR THE HOLD-OUT SAMPLE FIRMS
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_ E l '  , E2 * F 3 • F4' F 5 1 F6* E7> EB« E9*
A MF INCORPORATED 0 *25578 0.24061 0 .2 7599 0 .1 3 5 0 8 0 .4 6959 0 . 1 5 6 8 3 0 .3 9 7 3 2 0 .1 1 1 9 7 0 .3 3879
AMFRICAN AIPLINFS 1.53 685 1 .27866 0 .45551 2 .2 2559 1 . 17829 0 .9 8 6 0 9 0 .7 6 2 3 5 0 .6 4135 0 .3 3 9 3 2
ABBOTT LARCIHATOPtES 0 .07 469 0 .0 1 9 5 3 0 .0 9 2 4 4 0 .2 2 0 3 7 0.10041 0 .17 096 0 .23421 0 .1 7 3 2 3 0 .2 5 0  42ALLFGHFNY PPWEP JYS 0 .1 3 2 8 5 0 .01 816 0 .0 6 2 6 2 0 .45974 0 .74 055 0 .4 97 56 0 .4 2 3 7 0 0 .6 1 6 2 7 0 .2 7 9 0 6
ALUMINUM CO OF AMER 0 .93535 0 .8 1 6 5 5 1 .  1339 1 0 ,0 1762 0 .93 023 0 . I 4395 0 .7 80 24 0 .5 0252 1 .16431
AMERADA HESS 0 .3 2 2 2 0 0 ,2 9506 0 .3 6 2 8 8 0 .9 6695 0 .2 3802 0 . T I 30 1 0 .0 6 2 9 0 0 .51391 0 .2 7 4 9 7
AMFRICAN BAKERIES 0 . 2 2 ) 6 1 0 ,2 0754 0 .1 8457 2 .6 0913 0 .1 1845 1 . 1 6 6 2 a 0 . 22 2 9 7 1 .06 116 0 .2 9 7  08AMERICAN BRANDS INC 0 .7 7 5 5 8 0 .7750  3 0 .7 3 4 0 5 0 .7 81 06 0 .4 7 1 8 9 0 .78 491 0 .5 5 1 8 2 0 .6 4 6 7 9 0 .38 86 9
AMFRICAN CYANAMID CO 0 .0 7 2 7 1 0 .0 4505 0 .0 7 0 6 9 0 .7 15 53 0 .48191 0 .2 55 46 0 .2 881  a 0 .1 7638 0 .1 6625
AMEP HOME PRODUCTS 0 .5 ^ 0 7 5 0 .45 010 0 .44 052 0 .8 9 9 0 8 0 .48 206 0 .2 55 02 0 .2 4008 0 .3 02 23 0 .25277
AMFRICAN WATERWORKS 0 .4 4 4 5 6 0 .2 0063 0 .1 06 88 2 .4 3 7 8 4 5 .07 012 0 .4  7958 3 . 3 3 4 0 2 0 .5 7 4 1 4 2 .0 7833
AMETEK INC 1.62314 1 .45893 I .1 44  74 5 .2 5 7 5 8 I .36537 2 .06091 0 .5 9 2  39 2 .3 6 1 8 8 0 .92233AMP INC 0 . 2 9 0 5 5 0 .15401 0 .1 3605 0 .6 6 6 2 6 0 .0 2 3 4 7 0 .0 4 0 3 7 0 .20761 0 .00231 0 .1 7 4 2 8
ARIZONA PUBLIC SEIIV 0 .0C4R5 0.14251 0 .2 1932 0 .0 4 7 6 5 0 .4  1123 0 .4 3449 0 .0 55 4  0 0 .4 2 2 3 6 0 .0 4 7  07
ARMCO INC 0 .4 5 0 2 7 0 .5 2049 0 .4 5 2 9 3 0 .0 890 7 0 .0 3903 0 . 4  3056 0 . 2 3 3 2 5 0 .4 0 7 1 3 0*21833PALLY MANUrACTURING 0 . 4 4  T A 5 0 .29351 0 .  13103 1 .49174 0 .51202 C . 39203 0 . I 5571 0 .4 5658 0 .2 1099
BALTIMORE GAS G LLCC 0 .2 3 0 1 0 0 .3 1845 0 . J3780 0 .6 1890 0 .17541 0 .6 1 9 2 8 0 .3 1 6 9 0 0 .63191 0 .3 3713BARNES GPOJP 4 .0 4 6 0 4 4 .21 604 3 .6 6 1 5 6 12 .1586 0 4 .15711 5 .5 6 2 9 6 2 .5 5 5 0 6 6 . 0 2 8 4 5 3 .05 122
BAXTER TRAVENOL LABS 0 . I 4 B 6 7 0.22320 0 .26995 0 .09931 0 .2 07 02 0 .2 8762 0 .3 4 2 0 5 0 . 2 4 8 2 9 0 .30904BAY STATE GAS 6.0 7101 4 .7 5 5 2 9 3 .1 9 1 9 6 16 .20871 7 .5 1048 5 . 9 4 0 9 7 4 .0 7 0 6 3 6 .2 4 7 3 2 4 .42341
BEKER INDUS TRIFS 3 .5 4 5 6 3 2 . 8 1 3 2 9 3 .0 4  066 8 .3 3 6 0 9 3 .1 77 59 3 .1 4 2 6 0 1 .6 2869 3 .7 2 3 1 9 2 .2 3299BELL G HOWELL CO 1.76 162 1 .6  3304 I .0 9  273 4 .7 7 8 5 3 1 .22272 2 .5 1 2 6 7 0 .8 9029 2 .2 3 6 5 5 0 .61241BOROEN INC 0 .1 1 6 6 9 0 .2 5 4 5 9 0 .2 63 82 0 .2 3065 0 .2 1066 0 .4 10 52 0 .4 5 5 4 8 0 .3 9 4 0 0 0 .4 4136BQRG-WAPNFR 0 .2 5 4 0 2 0 .2 4238 0 .0 55 10 0 .1 4949 0 .7 8 2 3 5 0 .1 7057 0 .6 3462 0 .0 907 3 0 .5 396 9
nURLINGTm NORTHERN 0 .4 0 4 0 3 0 .40541 0 .46191 0 * 902 36 0 .6 91 80 0 .61771 0 .4 4 6 6 2 9 .8 1 6 8 6 0 .2 13 22BURROUGHS CORP 0 .3AR31 0 .2 6 6 7 0 I .10709 0 .0 0 3 2 6 0 .2 8385 0 .0 6963 0 .1 7509 1 .260  1 1 1 .15135BUTLER MFC. 4 . 2 2 1 6 7 3 .5 8473 3 .93881 11 .96728 3 . 58 4 1 1 5 .3 6182 2 .0 7 2 7 4 6 .5 7 8 2 3 3 .4 3313CAPSOM P I P I E  SCOTT 0*46 692 0 .4  2153 0 .29411 3. 16199 0 .7 2 8 2 5 1 .44706 0 .40061 1 .4 0744 0 .3 7 4 2 6CENT TEL G UTILS 0 . 1 6 1 5 6 0 .2 5232 0 .29754 0 .18 583 0 .0 2 8 5 3 0 .4 7148 0 .1 8202 0 .4  1780 0 .1 3182CFNTPALG SOUTH WEST C . 17461 0 .3 5 7 0 8 0 .  .’ 3252 0 .5 1 8 9 5 0 .2  0697 0 .5 915 8 0 . 0  1555 0 .6 3 9 9 8 0 .0 818 5CENTRAL MAINE POWER 1 .10 I 36 0 .7 85 64 0 .6 9962 I .85502 0 . 62 2 1 8 0 .36431 0 .  I 1522 0 .5 12 22 0.29021CHART HOUSE INC C .4 2 4 3  7 0 . 2  1138 0 .  14383 2 .5 56 37 0 .2 2 5 1 6 0 .6 1 4 2 7 0 .2 5 2 8 2 0 .6 1 8 8 6 0 .2 4876
CHFSFflROUGH-rUNOS 1 .87 371 I .68287 I .393 42 2. 71827 1 .35944 1 .60502 1 .09112 1 .53974 0 .9 9925CHICAGO PNEUMATIC I .412 27 1 .202F7 1.06 284 3 . 3  34 )7 0 .4 1988 1 .5 0565 9 .1 4 4 2 2 1 .51442 0 .  20922
CINCINNATI F1FLL. 0 . 3 8 9 1 5 0 .0 8324 0 .05971 0 . 86185 0 .2 323 7 0 .1 55 55 0 .1 6 6 9 6 0 .1 0974 0 .12 840C 1 NC INNA T I r, G ~ 0 .1 0 3 6 7 0 .19353 0 .2 04  14 0 .16162 0 .2 3 9  74 0 .4 2519 3 .0 0577 0 .39994 0 .01156CLAPK EQUIPMENT 0 .3 7 8 6 4 0 . 4 1 8 19 I .  14684 0 .62 019 0 .0 1 3 9 9 0 .07 674 0 . 3 8 3 1 3 t .3231 a 1 .04769CLTVFLANP FLCCTilC 0 .0 0 2 7 5 0 .1 2 1 1 6 0 .15 477 0 . 2  >514 0 .501 12 0 .5 1 2 0 7 0.17081 0 .49906 0 .1 9157COnRS I A DHL P H ) 0 .0 2 6 6 0 0 .1 1118 0 . 0  74 00 0 .3 9 2 5 3 0 .0 3246 0 .  12862 0 .  16262 0 .02 994 0 .061  S3
COPPFRWPLH COUP C.31 532 0 .1737? 0 .1 1828 2 .1 00 03 0 .25 112 0.60061 0 . 1 0 8 ? ) 1 .05832 0 .39951
COPNING GLASS WORKS 0 .6 6 3 1 0 0 .55444 0 . 7 4 8 )9 1 .16 926 0 .7 3706 0 . 5 2 1 0 8 0 .49 093 0 .7 3 1 5 5 0 .7 0515
oaytom Hunsnri corp 1 . 311464 1 .2 9 ! 3 3 I . 10 J 70 1 . 7S956 1 . 12 090 2 .0 3 4 4 5 1 .59674 1 .8 J206 1 .37509OELMAPVA ’ Kfl G LIGHT 0 . 2 2 4 6 6 0 .3 23 57 0 . 30 2 1 5 0 .06 233 0 .1 123 6 0 . 4 84 4 7 0 .1 6304 0 .3 9567 0 .07280
Dc1.UXf CHECK PRINT 0 . 5 2 3 2 5 0 . 3CB0G 0 .1 0  040 1 .79112 0 . 37 b 74 0 . 3 5  151 0 .86191 0 .4  7088 0 .0 5442
o r n T K P L Y  I N T L 0 .380 36 0 .1 5 8 5 5 0 • 0 7 R 6j9 2 .3 0 9 6 9 0 .2 8105 0 .4 2097 0 .66444 0 .4654? 0 .58762
OF S n T f 1 I N C 1 . 4*>nSB 1.15716 0 . 4QC 0 7 5 . HI 905 I . 2 1 7N5 2 .18 010 0 .3 805 2 2 .0 6 0 8 0 0 .25 423
136
APPENDIX 3 - CONTINUED
FI* F2* F_3« TA1 E5* E6' F7* E8 * E9*
n 1 AMDMD-SH AMROCK 0 .21 A 1 3 0 . 2  3412 0 .2 4 8 4 4 9 .4 0198 0 .53502 0 .3 5 8 5 8 0 . 3 2 2 9 8 0 .3 3479 0 .3 3570
DILLINGHAM COP" 0 . 3t JTfi 0 .4 6 2  33 0 .31 594 0 .97310 0 .37 4  88 0 .9 396 2 0 .5072© 0.8 2690 0 .40534onw jones  t cn 0 . 18S10 0.031 OS 0.0 9848 1 .0 6405 0 .0 9 2 0 6 0 .0 4 1 3 5 0 . 2 2 3 9 6 0 .0 7 3 0 9 0 .2 0 5 0 4
r athn  cn«p o . ie??i 0 .9 9056 0 .  18629 9. 55674 0 .32864 0 .1 2 1 8 3 0 .14 762 0 .04 856 0•054 90
f d i s d n  ems stores I .I BORI 1 .04659 1.03851 2 .9 4130 3 .87 9  56 1 .48 556 0 .6 0 0 3 9 1 .66053 0 .7 89 97
FTHYL CORP C.00C.06 0 .10 235 0 .  11676 9 .92692 0 .4 3 9  37 0 . 11520 0 .3 8 3  9 6 0 .00041 0 .25 094
EVANS PRODUCTS CO 1 . 7548B 1.8904  I 2 . 7 1 3 6 8 3 .07 037 1 .175 33 2 .7 4792 1 .47551 3 .3 7215 2 .2 07 36
FADERGE INC 2 .  16634 1.63310 1. 1940 5 B . 35356 I .19103 2 .9 7 1 5 2 0 . 0 4 4 0 5 3 .29440 0 .4 67  79FEDERAL PAP FR HUARD 0 .63242 0 .4  306 1 0 .04621 1.26636 0 .70191 0 .25231 0 .2 8 8 0 5 0 .0 7262 0 .09133FIELOCPEST MILLS 2 ♦ 154 1 2 1 .67514 1 .85146 3 .68 277 1 .21284 1 .9 3698 0 .8 18  10 2 .3 2 8 2 7 1 .30065FISHFR FOODS 0 .28990 0 .7 4283 0 .0B551 2.32023 0 .23  3 75 2 .6 2552 0 .9 2 6 2 6 I .927 50 0 .2 2529FLORIDA POWER CLISHT 0 . 2 S I 7 2 0 .3 0937 0 .2 2 5  36 1 .16605 1 .44659 0 .8 0970 0 .99031 0 . 7 3 3 3 9 1 .05543
GEN PUBLIC U T I L I T IE S C . 1 4S07 0.10 689 0 .6 3 6 2 9 l . f 3245 1 .98103 0 .6 2322 0 .9 27  64 0 .1 4050 1 .47421
GENERAL REFRACT.JPIFS 0 . I 7760 0 .20672 0 .1 5 1 3 3 0.R4 356 1 .29B73 0 .1 8 2 3 5 1 . 15169 0 .31 496 0 .95234
GEORGIA-PACIFIC CORP C .15 669 0 .13 055 0 .1 9 5 6 9 9 . 491 01 0 .1 9 3 7 6 0 .1 7264 0 .1 2084 0 .04454 0 .  12206GIFFORD-MILL G CO 0 . 3HR62 0 .26 700 0 .1 5 1 1 9 1 .50634 0 .4 2 8 8 6 0 .44901 0 . 1 2 0 3 9 0 .61 967 0 .31 463P F GOODRICH o.sa7?o 0.49391 0 .37901 0 .9 27 08 0 .72  869 0 .42 640 0 . 5 0 4  I 3 0 .33861 0 .3 88 60GREYHOUND C .05930 0 . I 2649 0 .23 71  I 0 .1 4  37 7 0 .0 9  959 0 .64651 0 .2 3 7 2 0 0 .56191 0 .15795
GULF STATFS UT1LIT IE 0 .0 4 6 0 9 0 .07016 0 .2 6 3 5 0 0 .2  5903 0 .5 1 8 1 4 0 .4 6 7 1 8 0 .2 0 8 6 6 0 .5 4 6 3 5 0 .1 06 53HAPTFI ELD ZODY S 14 .62433 13 .31299 11 .26663 4 5 .1 6 8 0 9 14 .12920 2 2 .4  7492 9 .5 0 0 2 4 2 4 .0 5 2 1 8 1 1 .48097
HARCOURT BRACE JDV 0 .2 2 3 7 0 0 .09 577 0 .0 550 0 1 .44218 0 .04 1  10 0 .31 084 0 .2 2 6 5 0 0 .4 3 7 9 7 0 .08370
HAW A I IN ELECTRIC C .35*524 0 .6 16 55 0 .3 3550 1 . 712 12 0 .9 0859 0 .4 3 4 1 6 0 .40422 0 .3 5262 0 .3 1596HECK'S 3.0R927 3.35201 2 .4 4 0 7 3 1 a . 35241 3 .3 5027 4 .8 1 4 8 4 1 .8 5227 5 .1 8 4 7 7 2 .28971
HEILEMAN (G)  BREWING 0 .7 2 4 2 7 0 .6 0035 0 .2 70  75 1 . 79094 0 .4 0214 0 .7 5 9 9 5 0 . 1 8 6 4  7 0 .6 4 8 4 4 0 .06841
HOOVER CO 0 .1 0 2 6 0 0 .0 6207 0 .1 7208 0 .67074 0 .1 6 1 6 9 0 . 2 8 8 4 8 0 .02 092 0 .4 71 36 0 .22939
HUGHES TOOL 0 . 9 4  980 0 .06578 0 .3 1 9 6 7 0 .29025 0 .1 1 4 1 5 0 .2 0284 0 .1 1185 0 .31911 0 .2 5 7  14
h y s t e r  COMPANY 0 .7 6 5 0 7 0 .6 0132 1 .0 611 3 1 .65990 0 .38271 0 .54 423 0 .0 92 52 1 .17 006 0 .7 8 6 2 3
ILLINOIS TOOL WORKS 1.5 5326 1 . I 8197 0 .94746 3 .65084 1 .17266 1 .21369 0 .46 027 1 .37312 0 .6 0975
INGERSOLL-BAND 0 . 2 4 1 4 5 0 .2 36 95 0 . 2 5 5 4 9 0 .32 765 0 .2 05 29 0 .2 71 83 0 .2 0 5 4 9 0 .2 6 0 0 7 0 .18 757
I BM 0 .1 2 2 2 9 0 .2 0403 0 .2 3196 0 .02 339 0 .2 3552 0 .3 4 5 0 3 0 .3 5 8 4 6 0 .3 2728 0 .355S9
JONATHAN LOGAN INC 0 .6 3 2 6 5 0 .4  95 30 0 .0 13 1T 2.97181 0 .03 723 1 .147 79 0 .2 2 4 7 5 I .000 42 0 .3 4966KAISER CEMENT CORP 1 .16448 0 .7 8 3 8 6 1 .15599 2 .94 662 0 .8 9 1 5 9 0 .6 5267 0 . I 5055 1 .1 7757 0 .72517
KANE MILLER CORP 0 .2 6 7 2 7 0 .2  8219 0 .0 04 96 2 .8 1 3 9 7 0 .0 3908 1.37541 0 .1 0877 1 .35529 0 .09 615KATY INDUSTRIES INC 0 .9 7 1 1 3 0 .6 5 7 2 9 0 . 1 3 3 6 J 3 .5 33  62 0 .59947 1 .01176 0 .0 4 4 6 0 0 .93244 0 .14 338KELLOGG CO 0 . 1 9 2 5 9 0 . I 1075 0 .0 73 24 0 .49 613 0 .0 8860 0 .0 5 4 9 7 0 .0 5 0 6 9 0 .0 8 0 6 4 0 .0 3736KOPPERS cn G.23662 0 .17352 0 .1 1 4 1 9 0 .21351 0 .35762 0 . 0 1 6 2 6 0 .21321 0 .2 1053 0 .0 52 49
LTV CORP 0 . 4 4  162 0 .2 0 2 4 6 0 .0 1894 1 .21106 0 .7 98 76 0 .0 1540 0 .2 3014 0 .07 512 0 .29391
LAMSON C SFSSIOVS 0 .6 3 7 6 5 0 .3 5 0 1 5 1 .13 879 4 .75 513 0 .2 4253 1 .39137 0 .0 2 8 7 9 2 .38 210 0 .3 3442
LONE STAR I NO INC 0 .2 3 5 1 4 0 .13974 0 . 0 8 3 6 7 0 .4 7047 0 .0 20 20 0 . 0 1 7 5 6 0 .1 450 0 0 .0 3 9 5 7 0 .1 2005MCA INC 0 . 6 6 6  19 0 .53141 0 .7 5 8 6 4 0 .8 6 9  72 I .3 7 6 6 8 0 .2 5582 0 .9 1 2 5 3 0 .4 8168 1 .13463
MACMILLAN INC 0 .1 9 7 2 5 0 .2 3249 0 .2 2 4 2 9 0 .97200 0 .2 6 8 8 4 0 .1 7 2 4 5 0 .3 9487 0 .2 364 6 0 .3 1024
MASCO CORP C . 74374 0 .5 4750 0 .4 9 6 8 3 1.42191 0 .5 0803 0 .3 8 4  34 0 .1 6922 0 .4 62 68 0 .2 387 0
MCDONNELL DOUGLAS CD 0 .4 6 6 7 3 0 .3 7 1 3 2 0 .16 252 0 .3 447 7 0 .5 769 5 0 . 0 3 9 9 7 0 .35141 0 .0 5 9 9 5 0 .2 3 1 3 6
MERCK E CO Q . 41797 0 . 25 7 3 6 0 .2 8 1 7 2 0 .7 4 2 7 9 0 . 4 4 3 9 5 0 .04644 0 . 1 374 0. 0 .1 0 6 7 0 0 .17379
MID CONT TELFPHCNE 0 .0 8 1 6 2 0 . 2  3899 0 .2 9254 0 .4 0 8 2 5 0 .0 0955 0 .3 972 8 0 .34601 0 .2 5 3 5 8 0 .  19345
MIODLF S U T IL IT IE S 0 .2 5 3 3 4 0 .3 161 3 0 .34 304 0 .7 4162 0 .8 011 9 0 .6 7343 0 .4 5027 0 .6S728 0 .4 49 20
APPENDIX 3 ~ CONTINUED
E l ' E 2 * E3* E 4? r.5» E6* E7» EB * E 9 *
MlDLANO—ROSS CORP I .4 2725 1 .2 9823 1 .11 4  32 2 .7 3 7 7 2 0 .7 7 9 0 7 1 .54970 0 .6 2 1 3 3 1 .72700 0.B26S3MINNESOTA MINING t, M C .22 536 0 .1 2700 0 .2 1407 0 .2 1 7 1 5 0.05701 0 .0 971 4 0 .1 6091 9 .0 6691 0 .1 43 60
MISSOURI PAC CORP 0 .02A42 9 .0 29 35 0 .0 26 30 0 .3 4209 I .508  74 0 .3 0772 1 . 06175 0 .30147 1 .04392Missnuni  p i j r l i c  ser I *77144 1 .16246 0 .5 2490 5 .2 1060 1 .2 0925 1 .32 849 0 .0 0 0 6 4 1 .30974 0 . 07151
MOUNTAIN FJFL SUPPLY 0 .0566S 0.18 660 0 . 3 6 1 8 * 0 .4 257 6 0 .2 6128 0 .2  8593 0 .4 7853 0 .2 712 5 0 .46110
MJNrnPP INC 2 .2 1 6 2 0 1 .00000 0 .79701 9 .2 1003 0 .5 7463 3 . 7 4 4 6 0 0 .2 4 8 2 5 3 . 9 2 4 4 5 0 .044  78
MJPPHY IGC) 0 . 6 7 0 6 5 0 .7 67 22 0 .4 4 0 5 0 3 .9 16 05 0 .67551 2 .2 8 6 9 3 0 .6 2 7 6 4 2 .2 47 10 0 . 6 ( 6 7 5
NCP CnRP D.01700 0 .0 64 47 0 .04024 0 .64 552 0 .2 1003 0 .1 1 5 0 9 0 .0 2884 0 .22 040 0 .12352
ML INOUSTRIFS INC 0 .1 0 1 6 3 0 .23142 0 . 3 9 3 2 * 0 . 0  9 764 0 .3 0  146 0 .1 0 0 4 3 0 . 3 6 5 7  2 0 .4 4 7 3 2 0 .5 269 8
NATIONAL DISTILLERS 0 .0 0 8 0 7 9 .0 2360 0 .2 0 4 6 7 0. 24131 0 .1 0028 0 .0 471 3 0.  12674 0 .1 5 2 5 4 0.01311
NATIONAL GYPSUM CD 0 .9 1 6 5 5 0 .77746 I .36 904 1.71341 0 .4 6 8 9 6 0 .7 9 0 0 8 0 .2 7 5 9 0 1 .40234 0 .9 5909
Ne v a d a  p o w e r 0 .3 3 0 0 6 0 . C 900 3 0 .2 2 9 6 0 1 .02372 0 .40 006 0 .1 6 3 5 6 0 .09131 0 .5 2068 0 .2 9924
NEW YORK TINCS 0 . 0 2 7 5 7 0 .10545 0 . 2 1 * 5 5 0 .7 9 4 9 3 0 .1 2 0 1 0 0 . 0 5 7 5 5 0 .  29109 0 .0 3 6 8 2 0.31B27NIAGARA MljHAWK POWER 0 .0 6 5 6 8 0 .9 18 46 0 .0 1 2 1 5 0 .9 0187 0 .  1 5108 0 .50061 0 . I 9358 0 .53391 0 .1 38 39NORTHEAST U T I L I T IE S 0 . 3 8 3 3 * 0 .4 34  16 0 .4 4 7 2 0 0 .7 6466 0 .3 0 3 7 5 0 .  71356 0 .3 9 1 7 4 0 .80374 0 .4 92 97
NORTHERN STATES P 0 .0 6672 0 .1 5 5 1 7 0 .0 55 74 0 ,5 2037 0 .1 9 2 9 5 0 .5 5 5 2 3 0 .0 0 3 3 ? 0 .4 5 2 5 6 0 .  10481NORTHWEST AIRLINES 0 . 6 * 4 6 * 0 .4 8 6 0 3 0 .2 8545 1 .51242 0 .1 4577 0 .5 02 70 0 . 2 8 1 9 * 0 . I 3279 0 . 7 2 3 9 5NORTHWEST NATURAL ga 0 .6 1 9 8 5 0 .3 9267 0 .  16692 2 .7 4207 0 . 5 1 9 0 6 0 .7 5 4 7 3 0 .01 171 0 .0 5 7 6 7 0 .10830OG0FN COR® 0 .1 6 9 6 8 0 .0 7 6 2 5 0 .0 6 9 6 4 0.  1 0596 0 .0 5300 0 .2 5300 0 .1 46 99 0 . 2 4 8 6 2 0 .  15007DHIO EDISON CO 0.2 256 1 0 .08 706 0 .1 4 3 9 7 0 .2 2122 0 .91100 0 .4 2064 0 .5 1 6 7 0 0 .3 0 5 9 6 0 .62 509
OLIN CORP 0 .5 7 6 8 6 0 .5 0 3 4 0 0 . 2  3929 0 .6 7658 0 .7 3  10? 0 .  10056 0 .5 5 5 0 3 0 . 2 3 9 5 0 0 .3 8112
OTTER TAIL POWER 0 .6 6 5 9 5 0 .30 146 0 .0 3842 2 .8 0 3 5 6 0 .4 1 8 5 3 0 .3 5 5 5 7 0 .3 2 3 2 5 0 .53561 0 .12 940OZARK AIR LINFS INC 0 .0 1 7 8 0 0 .1 24 06 0 .5 7 7 2 5 2 .2 6598 0 .2 5 6 8 5 0 .4 8 1 0 7 0 .6 0 0 4 3 0 .4 5 2 6 4 0 .60 309
PACIFIC LUMPER 1 .64528 1 .20097 1 .33646 3 .7 1603 2 .0 6472 1 .0  7S69 1 .0 32 82 1 .63500 1 .61268
PANHANDLE EAST CORP 0 .4 2 8 9 0 0 . 4  5740 0 .5 09 56 1 .03632 0 .1 4 2 1 9 0 .7 0 1 5 5 0 .?? 756 0 .75691 0 .2 01 17
PAY N* SAVE 3 .1 5 5 6 4 3 . I 8965 2 .9 2 6 2 9 5 .0 0 2 6 6 2.59431 3 .9 4 9 2 5 2 . 6 2 2 9 5 3 .9 6642 2 .68539
PHOENIX STEEL CORP 1 .2 0219 0 .7 3050 0 .0 0 2 3 9 5 .1 2675 0 .56354 1 .29046 0 .3 9113 1 .2 8555 0 .34392PORTLAND GFN ELEC 0 .35P75 0.45354 0 .6 7 1 4 5 0. 35761 0 .14604 0 .6 7 1 1 6 0 .1 5 2 6 2 0 .7 99 55 0 .20 974
PUP SFR NEW MEXICO 0 .95400 0 .6 223 8 0 .2 0  1 13 1 .97561 1 .99211 0 . 2 9 4 3 5 1 .06624 0 .3 1615 1.04031PUGET SOUND P C L 0 .2 8 3 6 7 0 .3  95 06 0 .4 8512 0 .1 0616 0 .07043 0 .5 7761 0 .3 3 7 0 5 0 . 5 5 9 * 5 0 .32687
RAYMOND INTL INC 0 .79966 0 .0 2 8 6 5 0 .79841 4 .3 5 3 4 7 0 .74 210 2 .1 7 6 4 0 0 .5 6 7 2 3 2 .4 97 96 0 .7 4245
R^ICMHPLD CHEMICALS 1 .  16706 1.2 3627 0 .70112 3 .6 69 10 0 .7 002 3 2 . 4 6 2 6 * 0 .0 5 1 8 9 2 .1 79 62 0 .5 8143
RCPUOLIC AIPLINES 1.2 1985 0 .9 00* 1 0 .0 3864 0 , 7 4 7 a * 3 .2 2945 0 . P 097 0 2 . 6 * 3  72 0 .7 520 7 3 .4 83 39
u f v f p f  c o p p r n t p p A s s 4 . 3 6  027 4 .2 5 3 3 5 4 . 16 3H 6 .7 4294 5 .5 7 7 0 5 4 .9 9026 4 .91021 5 .1 5502 S . 11553
REYNOLDS MFTALS 0 .3 8 9 9 3 0 .41691 0 .5 0 8 3 3 0 . 1 3 4 * 4 0 .5 8195 0 .2 5 7  19 0 . 6 1 6 3 7 0 .32 312 0 .69 083
RDDERTSHAW CONTROLS 8 .  >3174 7 .8 9540 6 .37 301 22 .  319 31 7 .1 9 0 4 3 11 .1 1 2 0 * 5 .3 04  04 I 1 .40995 5 .4 7 6 2 0
RDCHCSTEP G & F 0 .0 3 9 2 9 0 .0 9 2 4 6 0 .2 0 3 3 2 0 .2 1456 0 ,4 7999 0 .31 66? 0 .1 1 6 0 4 0 .3 1003 0 .11360
SPS T F C H H O L O G I F J 0 .6 9 2 7 9 0 .4 4 6 0 7 0 .0 9955 1 .0 2 359 0 .5?029 9 .  . 1 * 5 2 5 0.03754 0 .39324 0 .0 9658
ST RFGIS PAPER 0 .5 27 81 0 .4 8690 0 . 5 0 6 0 * 0 .1 6788 0 .16 104 0 .  14173 0 .2 0 3 0 5 0 .1 7029 0 .13 400SAM DIFGO G t  ELEC C .43250 0 .45661 C .3294  3 0 .4 5715 0 .1 1423 0. 55197 0 .25252 0 .44083 0 .13090
SAVANNAH L'LFC CPOWER 1.93218 1 .25750 0 .4 10 73 6 .0 4 6 6 9 1 .62003 1 .77694 0 .  15612 I .06654 0 .2 69 42
S r HL t T 7 p r - FW I N G 0 .79 361 *1.7 7289 ? . 20796 1 . T° 9 l 1 0 .42031 1 .14171 0 .40694 1 .00867 1 .95598
3CUTT P A P ^ F 0 .0 4 3 9 9 0 .0 0 0 0  1 0 .0 0 3 6 5 0. 19 94 7 0 .004 06 0 .2 2786 0 .06911 0 .1 0915 0 .05921
SCPVILL INC 0 .9 3 1 2 9 0 .0 2044 0 .00992 0 .65 000 0 . 1 6  221 0 .2  7986 9 .0 7 9 6 7 0 .33481 0 .15251
SEALED P i j e - P  C O I P 0 . 7 9  13 1 0.49101 0 .61 333 3.55692 0 .32455 0 . 959?6 0 .2 05 99 1 .30056 0 .1 0848
S I G N A L  r n r 0 .6 6 6 8 5 0 .51077 1 .  32245 0 . S46Q5 0 . 2 29 1 o 1 .1 1936 0 .6 9438 1 .45557 1 .0 8 7 4 *
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FI* E2' E 3 • E4' E5 • E6* E7 • EB* F9*
SINGER CO 0 .1 4 6 8 9 0 .1 38 57 1 .67 657 0.04611 0 .61474 0 .0 3101 0 . 00 9 2 4 0 .7 2 3 6 4 1 .67413
SMITH KLIN? CORP 0 .3 1 3 7 0 0 .1S336 0.01781 0 .5 2 0 3 5 0 .15870 0 .1 1 8 4 0 0 .1 0 2 9 5 0 .5 5 1 5 3 0 .61683SO CALIF FDISON 0 .2 2 5 0 5 0 .2 7143 0 .14081 0 .7 8 5 8 2 0 . 0 3  592 0 .6  1505 0 .1 3 1 0 4 0 .5 8 4 3 8 0 .10 188SOUTHFPN rOMPANT 0 . 2 3 6 3 5 0 .30991 9 .4 3 3 7 3 0 .7 9 5 0 3 0 .1 81 46 0 .6 0 5 0 3 0 .0 0 4  01 0 .8 8063 0 .23 192SO INDIANA G C E 0 . 9 * 4 1 2 0 .6 0235 0 .0 3285 2 .6 1 6 9 6 0 .9 50 27 0 .45683 0 .1 8550 0 .3 4 5 6 6 0 .05 623
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